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Advisory    Council.        [See    Agriculture— 

Genera}.] 

Agricultural  Bureau- 
Greetings  to  Members     ...         ...         ••■     29,   G4 

Monthly  Notes  29,  65.  146.  217,  293.  373,  44r), 
522,  599,  G71,  742,  823,  897 
Reports  of  Meetings— 

Albury 29,  r..\  445,  071 

Avoea.     [Sec  Yurrunga  and  Avoca  . 
liankstown  29,  65.  146,  373,.  445,  071,  742,  898 
Bimbava    29,  65,  146,  373,  445.  595,  742,  899 

Blacktown         29,596 

Braidwood         ...         ...         •■•         •■•    29,522 


Buekeroo 

Bunaloo. 

Cardiff    ... 

Oattai     ... 

Clovasa  ... 

fomboyno 

f'oobang 

Coradgery 

C'oraki    ... 

('ordeau.x-Coondarin 

Cotta  Walla 


Cunningham 

Dooralong.      [Sec 

Dura) 

French's  Forest 

Carra-Pineclilt 

Glenorie... 

Goondarin. 

rin.] 
Holbrook 
Inverell 

Jilliby-Dooralong 
Karcela.     [.S'c-e  Penrose-Kareela.'^ 
Kellyville  29,  69,  220,  290,  0 


Agricultural  Bureau  of  N.S.W. 

of  Meetings— co*(//«((''(/. 


Reports 


I'AC.K. 


29,06.218.595,899 
r^ee  Thyra-Bunaloo.l 

"     29,590,825 

...  29,67,218,294,374,671,825 
...    29,  522,  596,  671.  743,  900 

29,219 

29,522 

29,826 

29,596.671 

...    29,  07,  219,  294,  900 

29,  OS.  147.  220.  294,  445, 

590.  072,  743 

29,  446,  596,  673,  745,  901 

Jillibv-Uooralonir.] 

"...    29,902 
29,294,374,447 

29,747,826 

29,  374.  448,  .597.  748,  903 
[Sec   Cordeaux-Goonda- 


29,  220.  448,  .597,  748,  903 

29,294 

29,09,147 

74F'  903 

Kvo"le 29,221.290,374 

Lidcombe  ...        29,  09,  147.  298,  375,  523, 

.597.  073.  748,  820,  904 

Lisarow  29,-523,904 

Lower  Portland  ...        '...        29,221,749 

Matcham  . .  .29,  09,  222.  298,  375,  448,  598, 

673,  749 

Middle  Dural 29,147.523.073 

Miller's  Forest 29,820 

Miranda 29,523,598 

Moruva 29,  09,  448 


Moss  \^ale 

Narellan 
Nimbin  ... 
Orangeville 
Orchard  Hills 
Parkesbourne 
Pcnrose-Kareela 


29,  09,  147,  222,  299,  375, 
524,  599,  749 

29,599,904 

...  29,  70.  449.  599,  073 

29,70.299.905 

29,70,300,827 

29,073 

29,599,  749,  827,905 


Pinecliff.    [See  Garra-Pinecliff. ] 

Quakers  Hill    ...       29,  148.  300,  375,  599,  749 

Rawsonvillo       29,449.675 

Robert's  Creek  29,70 

Spencer  ...  29,  70.  222.  300,  375,  449.  (i7.\ 

750,  827 
Springside         ...        29,70.300,370,449,000. 

070,  751,  905 
St.  John's  Park  ...     29,  71 ,  300.  .52 1,  000 

Stratford  29,827,905 

Tallawang  29,300.525,000,752 

Tallonii  .^ 29,376,002 

Tennvson  (North  Richmond)    29,  148,  .300,  670 

Thvra- Bunaloo 29,002,676,752,827 

Tingha 29,  449,  .526,  677,  7-52,  829 

Toronto  ...      29,  222,  377.  450,  078.  754, 

831,  900 
United  Peel  River  CWoolomin)  ...    29,  754 

Valla      ...  29,  71,  149.  450,  603,  078,  754 

Walla  Walla      29,900 

Warrer's  Bav  and  District     29,831 


\\ellington 
Windsor 

Wolseley  Park 
Woonona 

Yarramalong 


Yurrunga  and  Avoc; 


29,  527,  078,    755,  'lO', 
. . .      29,  301 .  377,  451 ,  527,  003. 
079.  831,  900 

29,301 

...29,  71,  149.301.377.452,004. 
080,  755,  832,  907 
29,  222.  377.  452,  528,  080,  832 


29,  71.223.  004,  08o, 
S3?.  90S 


Agricultural  Engineering,  Implements, 

Tools,  and  Machinery  - 

Baited  Wires  for  Flies  29,109 

Boiler  Scale  29,230 

Disc  and  other  Implements        29,  (>77 

Hot -water  Circulation  System  of  Heating 

Brooders,  A.     [111.]    ' 29,331 

Implements     for     Peanut     Cultivation. 

[111.]        29,271 

Improvised    Pasteurising    Plant.       [II!. I     29,  128 
Mouse-traps.    A  simple  form  for  use  on 

Farms.     [111.] 29,  133 
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Agrlcnllural  Engineering,  Implements, 
Tcols,>nd  Machinery— co7i<2?iwerf. 
New  Type  of  Stripjier.    [111.]     ... 

Orchard  Burners 

f«S'ee  aim  Farm  Buildings.] 

Agricultural  Literature^ 

"  Food  of  Australian  Birds,"  Science 
Bulletin,  No.  1.5  

"  Fruit-growing  in  N.S.W."  Bulletin 
No  8.3 

"  Tenth  Annual  Conference  of  Poultry 
Fanners."    Bulletin,  No.  120 

[See  also  Farmers'  Bulletins.] 

Agricultural  Pests- 
Fox.     How  to  Destroy  the 
Fungu.s  Disease  of  Mice.     [111.]... 
Mouse-trap.     A  simple  form  for  use  on 

Farms    [111.]     

RabLit  Destruction 

[Sec  aim  Birds ;  Fungi ;  Insects,  In- 
jurious; Poisonous  Plants;  AVeeds; 
and  names  of  specific  pests.] 

Agriculture — General — 

Interstate  Conference  of  Agricultural 
Scientists  ...         ...       "... 
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Aleurodes  albofloceosa 

jurious.] 


Aleurites  Fordii. 

Forestry.] 


[See  Insects,  In- 
[See  Botany,  Economic; 


Allcali.    \See  Artesian  Irrigation.] 

Allium  fragrans.    [See  Weeds— ,S>ec//7"c.] 

Analyses,   [.S'ee  Fodders ;  Manures;  Soil?.] 

Andropogon   sorghum.        [See    Grasses— 
Specific.'] 

Angoumois  Grain   Moth  {Sitotroga  cerea- 
idla).    [See  Insects,  Injurious.] 

Aphis  maidis.     [.S'ee  Insects,  Injurious.] 

Apiculture.     [See  Bees.] 

Apple  and  Pear- 
Harvesting  

• Diseases — • 

Empoasca  australis  (Apple-leaf  Jassid). 

Powdery  Mildew  of  Apple,  Iron  Sulphide 

for  

Woolly  Aphis  (Schizoneura  lanigera)  ... 

Apple-leaf  Jassid  {Empoasca  australis) 
[Sre  Am^lc—Diseases  ;  Insects.  In- 
jurious.] 

Arachis  hypogoea.    [-See  Peanut.] " 


29,  288 
29,  455 


29,  655 
29,211 
29,  767 


29,58 
29,  131 

29,  133 
29,  413 


29,  59 
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29,  302 


29,  568 

29,  408 
29,  679 


Armillaria  mellea.     [See  Fungi.] 

Army  Worm  {Cirphis  (Leucania)  nni- 
puncta).  [See  Insects,  Injurious; 
Maize — Diseases.] 

Artesian  Irrigation- 
Composition  of  Bore  Waters     29,  8C 

Injurious  Salts  in  Irrigation  Waters    29,  78,  1531 
[See  also  Irrigation ;  Water.] 


B 

Bacillus  solanacearum.     [See  Fungi.] 

Bacteriology,  Economic- 
Diseases  of  Tobacco  Plants.    [111.]       ...      29,  8i 
Soil  Inoculation  for  Legumes     ...         ...     29  439 

[See     also     Manures;      Pasteurisation; 

Soils.] 

Banana — 

Banana  Culture  in  Tweed  District     ...     29,  731 
Barley — 

Increased  Production  of  Cereals 29,  728 

[.S'eea^o  Cultivation;    Fungi;    Insects, 
Injurious.] 

Bathurst  Experiment  Farm.    [.S'ec  E.'vperi- 
ment  Farms  and  Stations.] 

Batrachedrarileyi.  [&£  Insects,  Injurious.] 
Bees — 

Bee-keeping  (Bureau  papers)...  29,  595,  GOO,  906 

Berry  Experiment  Farm,   [^ee  Experiment 
Fai'ms.] 

Bilharzia — 

Bequest  for  Fresh- water  Shells  ...     29,209 

Birds— 

"  Food   of  Australian   Birds,"     Science 

Bulletin,  No.  15  (Review)     29,  655 

[See  also  Agricultural  Pests.] 

Black  Disease,     [See  Sheep— D/waseA-.] 
Blackberry — 

Eradication  of  Blackberry 
[-S'ee  also  Weeds.] 

Bladderworms.     [See  Parasites,  Internal.] 

Blue  Mould  of  Tobacco.    [See  Tobacco.] 

Boiler  Scale.     [See  Agricultural  Engineer- 
ing; Water.] 

[See  Artesian   Irrigation; 


29,  412 


Bore   Water. 

Water.l 


Bot-fiy.     [*See  Uorae—Diseases  ;    Insects. 
Injurious.] 


y 


Supplement  to  "Agricultural  Gazette"  February  3,  1919. 


INDEX,  1918. 

PAGE. 


otany,  Economic— 

Casimlroa  edulis  (Mexican  Apple).    [111.]     29,  134 
Aleurifes  Fordii  (Chinese  Wood-oil  Tree). 

[lU.]       29,437 

Castor  OU.     [III.]  29,87!) 

Commercial  Prospects,  of  Herb  Produc- 
tion         29,833 

Propagation  and  Hybridisation 29,  898 

[Sen    also    Fodder    Plants;     Medicinal 
Plants;     Poisonous  Plants;     Weeds.] 

'acken.  [See  Poisonous  Plants,  Reputed.] 

"axy.    [See  Sheep — Diseases.'] 

•omus  inermis.     [See  Grasses — Specific] 

•coder.     [See  Agricultural  Engineering; 

Poultry.] 

-own  Rot  (of  Stone  Fruit).    [.S'ee  Peach — 

I'isense'i.] 

Jdding.     [.See  Grafting  and  Budding.] 

.irr    Trefoils    [Mediaigo).       [See    Forage 
Plants.] 

ish-flres— 

Prevention  of  Fire  in  Grain  Fields,  Six 
Rules  for  29,496 


jtter— 

Acidity  in  Cream,  Partial  Neutralisation 

of    '        

29,115 

Butter  Grading     ... 

29,  397 

Official  Milk  and  Butter  Records 

29,  .^a. 

207,517 

[iSVr  Correction  29,  96.] 

Quality  and  Quantity  of  N.S.W.  Butter, 

19U)-18  (Graphs)         

29,  724 

Quality   of    1918   Winter   Pool    Butter, 

Not's  on 

29,  651 

Quantity  and  Quality  of  N.S.W.  Butter, 

1916-18              

29,  632 

[Sec  also  Dairy  Cattle ;   Dairying ;   Milk 
and  Cream;   Pasteurisation.] 


ibbage.    [See  Vegetable  Gardening.] 

ilandra  (Various  Species).     [See  Ins'Cts, 
Injurious.] 

madian  Blue  Grass  (Poa  compressa).  [See 
Grassvs — Specific] 

isimiroa  edulis.  [Se?  Botany,  Economic] 

tstor-oil  Plant — 

Castor  oil.     [111.]  ...       ' 


29,879 


Cattle- 
Importations  of  Stock  into  N.S.W. 
Diseases — • 

Bracken  Poisoning  in  Cattle       

Cattle  Tick  in  Australia  

Diseases  of  Calves  (Blood  Scours,  White 

Scours)  ... 
Internal   Parasites,   Some   Observations 

on 
Tick-resistance  of  Cattle... 
[See  also  Dairy  Cattle.] 

Cheese — 

Cheese  for  the  Indian  Market     

Cheese  Intended  for  Export 

Chewing's  Fescue  (Festuca  rubra).     [See 
Grasses  — Specific] 

Chilian  Clover  [Trifolium  pratense  perenne). 

[See  Clovers — Varieties.] 

Chinese  Wood-oil  Tree  (Aleurites  Fordii). 
[See  Botany,  Economic;  Forestry.] 

Chloridea  (Heliothis)  obsoleta.  [See  Insects, 
Injurious.] 

Choko— 

Juice  of  Choko,  Note  on... 

Chondrilla  juncea.    [.S'ee  Weeds — Specific] 

Cirphis  (Leucania)  unipuncta.  [See  Insects, 
Injurious.] 

Citrus — 

(.'itrus  Culture  (Bureau  paper)  ...        29, 
Scales,  Treatment  for 
[.See  cdso  Fruit-growing ;  Fimgi ;  Insects  ; 
Spraying.] 

Clearing — 

Clearing  Land 

Demonstratit;ns     with     Explosives 

Poisoning  Green  Timber  with   S(<lium 

Arsenite... 
[Sfe  also  Explosives  ;  Forestr}'.] 

Click  Beetles  {Elatcridoe).    [See  Lisects,  In- 
jurious.] 

Clivina    sp.    (Slender    Serd-eom    Beetle). 
[.Sec  In.sect.s,  Injurious.] 

Clovers — 

Grass'- s  and  Fodder  Plants  (Bureau 
Lectures)  29, 

Red  Clover  and  its  Varieties.    [111.] 

Soil  Inoculation  for  Legumes  ... 

Winter  Pasture  Plot  (Yanco  Experiment 
Farm)     ... 


UI 
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29,  321 


29,  665 
29,  2(»6 

29, 297 

29,497 
29,  319 


29,  205 
29,12 


29,  531 


451,  603 
29,73 


29,  523 
29,  631, 
831,  899 

29,  113. 


597,  604 
29,  105 
29,  439 

29,197 
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2P, 105 

105,  197 
29,  197 


Clovers  —  Varieties— conllnued. 

TrifoUmnpratcnsc  ( Pcvcimial  Red  Clover) 

pratensc  perenne    (Chilian    Clover). 

|11M       ...         ,      29, 

. subtermncum  (Subterranean  Clc*  ci  j 

[See  alio  Forage  Plants;  Soils.] 

Condobolin  Experiment  Farm.     [See  Ex- 
ji"iiimiit  Farms  and  Stations.] 

Conogethes  punctiferalis.   [Sec  Lisccts,  In- 

juiiinis.] 

Coonamble  Experiment  Farm,     [See  Ex- 
iK'iinKut  Farms  and  Stations.] 

Corn  Ear-worm  (Chloridea  (Heliothis)  ob- 

solria).         [See     Insects,     Injurious; 
JIaizo — Z)/.sca-se'!.] 

Cotton- 
Cotton  in  Australia  29,558 

Cowpeas  — 

Farmers'    Experiment    Plots,    Summer 

Fodders  (Southern  mstrict).    [111.]...     29,717 
SoilTnoculation  for  Legumes     29,439 

Cowra  Experiment  Farm"  [See  Experiment 
Farms  and  Stxitions.] 

Cultivation  and  Cultural  Methods— 

Falliwini^on  the  Farm 29,901 

Fallowing  Trials 29,246,714 

Harrowing  Tests 29,250,714 

Mixed  Farmini; 29,745 

R.A.S.  Field  Wheat  Competition         ...    29,  181 
Wagga  Growing  Crop  Competition     ...      29,  89 
[See  also  Soils  and  Subsoils;   names  of 
crops.] 

Cyslicercus     (various     sj)ecits)     (Bladder- 
worms).     [See  Parasites,  Internal.] 

Cytisus  pallidus    C.    stenopekdus   (Gacia). 
[See  Forage  Plants.] 

• palmensis  (C  proUfenis)  (Tagasaste). 

[Sec  Forage  Plan's.] 
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Dairy  Cattle- 
Apathy  in  Cow  Testing... 
Awards  for  Government  ('attic; 
Ayrshire  Cattle  (Bureau  Paper) 
Herd-testing  on  the  North  Coast 

Practieal  Application  of    ... 

Inbreeding  of  Dairy  Cattle 

Otfieial  Milk  and  Butter  Records  29, 

[Sec  Correction  29,  9G] 
Sales  of  Departmental  Stock     ...  29, 
Silage  for  Dairy  Cows,  Value  of... 
IVbtingof  Purc-brtd  Cows  in  N.S.W. 


29,  822 
29,  347 
29,  900 
29,  509 
29,  053 
29,  407 
207,  517 

157,  G70 
29,  809 
29,311 


Dairy  Cattle— co/)Y/;»(e(Z. 

Thousand-lb.  Cows.     [111.]         

Watering  Milk  through  the  Cow 

Illustrations  of  Cattle — • 

Holstein-Fricsian  Cow — Findeinc 

Pride  Johanna  Rue  

[See  also  Cattle;    Dairying.] 

Dairying  and  Dairy  Industry- 
Acidity  in  Cream.  Partial  Neutralisation 

of  

Butter  Grading 

Droughts,  and  How  to  Prepare  for  them 
Feeding  Stalls  for  Cow  s.     [Plans.] 
Herd-testing,  Practical  Application  of... 
Improvised  Pasteurising  Plant.   [111.]  ... 

Neutralising  Acidity  in  Cream 

Pasteurisation 

Silage  for  Dairy  Cows,  Value  of 

Tesfing of  Pure-bred  Cows  in  N.S.W.  ... 
Thousand-lb.  Cows.     [111.] 
Watering  Milk  through  the  Cow 
[See  also  Bwiicv ;  Cheese;  Dairy  Cattle: 

Milk  and  Cream.] 

Danthonia       (various    species).        [See 
Grasses — Specific.] 

Darnel  (LoUnm  tcmulentum).  [See  Grasses 
—Specifi'-.] 

Datura    Stramonium.        [See      Weeds — 
Spccifi::\ 

Divining  Rod- 
Divining  Rod,  The 

Dog- 
Distemper  in  Dogs 

Internal  Parasites,   Some    Observations 
on 

Downy  Mildew  {Flasmopara  riticola).    [Set 
Fungi ;    N'iticulture — Diseases.'] 

Drafting    Yards.     [See    Farm    Buildings.] 

Drake  (loHum  temulcnliun).     [See  Grasses 
—Specific] 

Drought — 

Droughts,  and  How  to  Prepare  for  them 
[(S^ee  also  Cultivation;    Silage.] 


E 


Ear-worm  (Cldoridca  (Heliothis)  o!,soleta). 
[See   Insects,    Injurious ;    Maize — Di- 

■sca-scs.] 

Echinococcus  (Hyda'id).     [See  Parasites, 
In'ernal] 


^\ 
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Elaterit'ae.     ['S'er,  Insects,  lajuiiuus.] 

Elephant  Grass    (Pmnisetum  purpinettm). 
[Sec  Gvn&f-xfi— Specific.] 

Empoasca  australis.    [See  lusccis,  lajuii- 
uus.] 

English  Blue  Grass  (Poa  ff!iutU<).     [See 
Grasses — Specific] 

Eragrostis  (various  species).     [See  Grasses 
— Specif.:;    \Yocih— Specific] 

Experiment  Farms  and  Stations— 

Balhuist  Experiment  Farm- 
Cross-breeding-      Experimen's      wiih 

Sheep,     fill.]  

Sale  s  o  f  Cross  -  brf  el  Lam  l>s      

Seed  Wheat  for  Sale 

R^rry  Experiment  Farm — 
Sale  of  Hol.steins,  &c.  ... 
Condobolin  Demonstration  Farm — 

Seed  Wheat  for  Sale 

Coonamble  Experiment  Farm — • 

Sec  d  Wheat  for  Sale 

Sudan  Grass,  Trial  with 
Cowra  Women's  Traininu"  Farm — 
Berkshire  Boars  for  Sale 
Elephant  Grass,  Trial  with     ... 

Seed  Wheat  for  Sale 

Sudan  Grass,  Trial  with 
Wheat  Variety  Trials.  KUT-IS 
Glen  Inncs  Experiment  Farm — 
Milling  TcstR  of  Wheat 

Seeel  Wheat  for  Sale 

Top-dressing  Lucerne  with  Superpli 

phate 
Value  of  Silage  for  Dairy  Cows 
Grafton  Experiment  Farm — 
Sale  of  Ayrshire  Cattle 
Sudan  C4rass,  Trial  with 

Trial  of  Para  Grass      

Trial  of  Sudan  Grass.  1917-18 
Hawkesbury  Agricultural  College  — 
Egg-laying  Competitions  —  Sixte( 

\^ear's  Results.   [III.] 
Elephant  Grass,  Trial  with     ... 
Sudan  Grass,  Trial  with 
Nvngan  Demonstration  Farm — 
'Sale  of  Merino  Bams,     i  HI.]  ... 
Seeel  Wheat  for  Sale    ... 
Sudan  Grass,  Trial  with 
Temora  Demonstration  Farm — ■ 

Seeel  Wheat  for  Sale    ... 
Q'rangic  Ex])criment  Farm — 

Shearing  Shed  Efiuipment.     [HI.! 
Wagga  Experiment  Farm — 
Milling  Tests  of  Whoa t 
Sales  of  Cross-bred  Lambs      ... 

Seed  Wheat  for  Sale 

Suelan  Grass,  Ttial  with 


PAOE. 


...  29,180 

...  29,212 

...  29,  188 

29,  1>(>.  157,  285 


29,  188 

29,  1 88 
29,  56G 


Experment  Farms  and  Siaiions -conHnucd. 
Wollongliar  Experiment  Farm  — 

Elephant  Gr p ss.  Ti  ial  w ith     29,  578 

Saccaline.     |111.]  29,886 

Sales  of  Departmental  Dairy  Stock  ...  29,  285 

Trial  of  Para  Grass.     [Ill]     29,  841 

Yanco  Expeiiment  Farm — 

Control  of  Peach  Leaf  Curl 29,  490 

Oat  Variety  Trial         29,400 

Suelan  Grass.  Trial  with  29,561 

AVheats  for  Hav  under  Irrigation     ...  29,259 

Winter  Pa.jture  Plot 29,197 


Explosives — 

Demonstrations  in  L'se  of 
Snbsoiling  with  Explosives 
[Sec  also  Clearing;    Forestry; 

Exports  and  Cold  Storage- 
Cheese  Inteneled  for  Export 


29,  631,  831,  890 
29,878 

Soils.] 

29,12. 


29, 

188 

29, 

578 

29, 

188 

29, 

564 

29, 

768 

29, 

97 

29, 

188 

29, 

168 

29, 

809 

29,670 

29,566  I 

29,  841  ! 

29,  797  , 


29,  348 
29,  577 
29,  566 

29,  425 
29,  188 
29,  5(i5 

29,  188 

29,  884 

29,  98 
29,212 
29,  188 
29,  565 


Fallowing.     [See  Cultivation.] 

False  Castor-oil  Plant  (Do^wra  SlramoniiDn), 
[See  Wec^Lh—Speclfic] 

Farm  Buildings— 

Feeeling  Stalls  for  Cows.    [Plans]         ...     29,  80o' 

Sheep-yard  Ecpiipment  at  Trangic  Ex- 
periment Farm.    [111.] 29,884 

Sheep-vard  Equipment  (Shearing  Shed, 

Drafting  Yards  and  Dip).    [Plans]    ...     29,773 

[Sec  also  Agricultural  Engineering.] 

Farmers'  Bulletins— 

••  Fruit-cfrowinL'  in   N.S.W.,"     Bulletin, 

No.  83    ...    ^ 29,211 

"Tenth  Annual  Conference  of  Poultry 

Farmers,-'    Bulletin,  No.  120 29,767 

Farmers'  Experiment  Plots— 

( Jrain  Sorghum  Experiments — 

Mudgec-Coonabarabran  District        ...  29,639'- 

North-west  District     29,346 

Maize  Exi)erimenls,  1917-18 — 

Lower  North  and  Central  Coast         ...  29,786- 

North  Coast       29,    13 

Northern  and  North-western  Districts  29,    19 

Northern  Districts        29,851 

South  Coast       ...  29,848. 

Western  District  29,  8o3.- 

Potato  Experiments.  1916-17— 

Lower  North  Coast      ^'■^^\„ 

North  Coast      29,    2/ 

South  Coast      29, -.8^ 

Potato  Experiments,  1917-18 — 

Northern  Districts        lo    d,> 

Southern  Districts        oo   e-r 

Southern  Tablelanels oo   c-i 

Western  District  29,8/4 
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Farmei's  Experiment  Plo'.s—coniinued. 
SiiiuijK  r  J'"c elder  Experiments,  1917-18 — 

Souihe.n  Distiict.     [111.]        

Wheat  an  a  Oat  Experiments,  1917-18— 

Norlli-vv(  stern  District 

Kiveiina   and   South-western   Slopes. 

m.]  ...     

Wtstcrn  District 
winter  Fodder  Experiments,  1917 — 

Lover  North  Coast.     [Ill]     

North  Coast      

South  Coast 

Favus.   [AW  Fungi;  Agricultural  Ptsts.] 

•Feeding  and  Feeding  Experiments — 

Ground  Wheat  for  Poultry 
Sudan  Grass,  Grazing  Trials  with 
Value  of  Silage  for  Dairy  Cows 
Winter  Pasture  Plot  at  Yan CO    ... 
[See    also    Forago     Plants ;      Fodders ; 
names  of  crops.] 

Fences  and  Fencing — 

Fencing  (Bureau  Paper) 

Fencing  in  the  Farm  (Bureau  Paper)  ... 

Fertilisers.    [See  Manures  and  Fertilisers.] 

Festuca  (various  spcciis).     [See  Grasses— 
Specific] 

Fires.     [See  Bush-fires.] 

Flies.    {See  Insects,  Injurious.] 

Fluke.     [See  Parasites,  Internal] 

-Fodders  and  Foodstuffs- 
Analyses,  Regulations  relating  to 
^Ground  'W^heat  for  Poultry,  Use  of 

Forage  Plants  and  Soiling  Crops— 

Cjtlsas  pallidus,  C.  prollferus,  C.  steno- 
pefcUus    ... 

Farmers'  Experiment  Plots — 

Summer  Fodders  (Southern  District) 
Winter  Green  Fodders  (Coastal) 

--l^rasscs  and  Fodder  Plants  (Bureau 
Lectures)  ...         ...         ...        29, 

-Medicago  arablca  inermis 

denttcvdata    ... 

hispida  confinis 

reticnlala 

Mixed  Farming     ... 

Saccaline  at  WoUongbar  Experiment 
Farm.     [Ill] 

Tagasastc  and  Gacias  in  Botanic  Gar- 
dens, Sydney    ... 

[Cijtisus    palmensis,    formerly    C. 

prolifenis)  Nomenclature  of 

Tree  Planting  for  Fodder  Purposes     ... 

l[53e  also  Botany,  Economic;  Feeding 
Experiments ;  Fodders ;  Grasses" 
oames  cf  plants.] 


2P,  717 
29,  251 

29, 235 
29,  705 

29,  101 
29,  167 
29,  171 


29,  292 
29,  563 
29,  809 
29,  197 


29,  745 
29,  221 


29,    56 
29,  292 


29,283 

29, 717 
29,  167 

597,  604 
29,  197 
29,  197 
29,  197 
29,  197 
29,  745 

29,  886 

29,  283 

29,  819 
29,  158 


Forestry  and  Timbers — 

Chinese  Wocd-oilTree  {Aleurites  Fordii). 

[Ill]       29,.  437 

District  Timbers — Uses  and  Durability  29,  750 
Finns  insignis  for  Case  Timber  ...     29,  674 

Poisoning  Green  Timber  with   Sodium 

Arsenite 29,  113 

Tree  Planting  for  Fcdeler  Purposes  ...  29,  158 
[See  also  Clearing;  Wocd-ashes.] 

Fox.     [See  Agricultural  Pests.] 

Fruit-dryings 

Fruit-drj'ing  (Bureau  Paper)      29,  754 

Fruit-flies.     [See  Insects,  Injurious.] 

Fruit-growing- 

Casimima  cduli-:  (Mexican  Apple).  [Ill]  29,  134 
Experiments  on  Control  of  Brown  Rot  in 

Stone  Fruits      29,663 

Fruit-tree  Planting  29,  753 

"Fruit-growing  in    N.S.W."      Bulletin 

No.  83 29,211 

Kom-y 'Fwngixs  ov  ArmMariamellea      ...    29,220 

Orcharel  Burners 29,  455 

Orchard  Notes        29,  73,  150,  225,  302,  378,  453, 
529,  606,  681,  756,  834,  910 

Planting 29,453 

Propagation  and  Hybridisation 29,898 

[See  aim  Apple  and  Pear;  Banana; 
Citrus;  Fruit-drying;  Fmigi ;  Fungi- 
cides; Grafting  and  P>udding;  In.sects, 
Injurious;  Peach,  Nectarine  and 
Aiiricot;  Pruning;  Spraying;  Viti- 
culture.] 

Fungi— 

Annillarla  mellea  (R)\\ey 'Exmga^)  ...  29,220 
Bcicidus  solanaceanim  (Bacterial  Disease 

of  Tobacco).     [Ill]      29,85 

Fungus  Disease  of  Mice.     [Ill]  ...     29,131 

— —  of  Prickly  Pear,  A 29,  441 

Peronospora  hyoscayami  ( Blue  Mould  of 

Tobacco).     [Ill]  29,  82 

Ptasmopnra  vificola  (Djwny  Mildew  of 

Vino)      29,581 

Powelery  Mildew  of  Apple,  Iron  Sul- 
phide, &c.,  for ...     29,  408 

[See  also  Fungicides;    Spraying.] 

Fungicides  and  Insecticides- 
Iron  Sulphide  for  Powdery  Mildew  of 

Apple     29,408 

Self-boiled  Lime-sulphur  Solutiem  ...  29,210 
[Sec  also  Spraj-ing.] 

G 

Gacia.     [See  Forage  Plants.] 

Giant  Fescue  {Festuca  arundinacca).     [See 
Grasses — Specific] 


Glen  Innes  Experiment  Farm. 

perimeut  Farms.] 


[See  Ex- 
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Goose  Grass  {Poa  annua).     [See  Grasses — 
Specific] 

Grafting  and  Budding  — 

(Jiafting and  Budding 

Grafton  Experiment  Farm.    [-See  Expcui- 
raent  Farms  and  Stations.] 

Grain-borer   (Rhizopertha  dominca).     [See 
Insects,  Injurious ;  Wheat— Diseases.] 

Grain    Moth    (Sitotroga    cerealeUa).     [See 
Insects,  Injurious ;   Maize — Diseases.] 

Grain  Silos — 

Wheat  Storage   Problem.        Protection 
trom  Weevils     ... 


29,219 


29,  100 


Grain    Weevil   {Calandra  granaria).     [See 
Insects,   Injurious.] 

Grasses  and  Pastures — 

(rrassts    and    Fodder    Plants    (Bureau 

Lectures)            29,  597,  ()04 

Popular  Di^scriptions  of  Grasses.  [III.J  ...  29,38, 

159,  274,  387,  .548,  627,  780,  837 
Winter  Pasture  Plot  (Yanco  Exj)eriment 

Farm) 29,  197 

Specifi:  ~ 

A'idropogo)!  ."orghiun.  var.  (Sudan  Grasti)  29;  37i\ 

5.59.  601,  640,  717',  7i^7 

Brom'-is  inermis     ...         ...          ...          ...  29,  197 

Danthonia pilosa  ...         ...          ...          ...  29,162 

■  semiannularis          ...         ...         ...  29,162 

Eragrosiis  abijssinica  (Teff  Grass).    |  til.]  29,  549 

■  Broumii.     [111.] ...  29,  5.")6 

rhcetophjlla 29,631 

cunmla.     [111.]         29,556 

diandra.     [111.]        29,  556 

eriopoda  (Never-tail  Grass),      [l^^-]  29,  ()2S 

falcala           29,631 

lacunar i<i.     [111.]     29, 62!> 

laniflora        ...          ...          ...          ...  29,6:51 

leptorarpa.     ...          ...          ...          ...  29,6  51 

[fpfosf.arhi/a  (i'aidd'ir^k  Love  Grass). 

[111.]        ...    ■      29,  .V.J 

pdludda.     I  III.]      29,  .V.s 

trachycarpa.     [III.]              29,63') 

F  rstuca  arundinacea  {TaW  F' f^vm).    [111.]  29,    3S 
bromoides  (Rals'  Tail  lA  .scie,  Silver 

Grass).     [III.] 29,38,  164 

diiriuscula  (Ha:(l  Fi  seue).      [111.]  29,  :5S.  15<l 

—  ore">!rf  (Sheep's   Ft scui).     illl.]       29,38,15!) 

prrifensi.<<  (.M(>a(ioAv  F  seue).   [111.]...  29,  38 

rubra  (R' d   Ff.seue  and  Chew  in<;s' 

Fescue).     [III.]  29,38,  159 

Ldium  arvense,      ...         ...         ...          ...  29,278 

italicum,  L.  iiLultifloriiin  (Italian  rye 

,u;rass.  Loietto  rve  ^rass.  Wistern- 

wolth's  rye  grass).     (111.)         29,274 

^fre««c  (Perennial  rve  grass).    [HI.]  29,275 

rigidum  (Rigid  rye  ilveuSH).     [III.]...  29,281 

• temulentum      (Dral^e    or    Darm  I). 

fill.]        29,278 

;J7H29— B 


Grasses  and  Pastures — continued.  page. 

Panicunt,  bulbosum  (Texas  Grass).     [HI.]    29,  84(5 

maximum  (Guine»»  Grass).    [HI.]  ...    29,  842 

—— mM^icMm  (Para  Grass).  [HI.]  ...  29,839 
Pennisetum     purpureAim    (Ele])hant    or 

Napier's  Fodder  Grass)  29,  88,  166,  318, 

575,  811 

Phcdaris  bulbosa 29,197 

Poa  annua  (Winter  Grass,  Goose  Grass). 

[111.]       29,387 

arachnifera    (Texas  Blue    Grass). 

[III.]        ...         29,387 

coBspitosa  (Native    Poa,   Tussocky 

Poa).     [111.]      ...         ^      ...    29,387 

compressa  ((Canadian   Blue  Grass). 

[111.]       29,387 

pralensis   (Kentucky  Blue   Grass.) 

[111.]        ...  ...     ■    ...     29,387 

-tririalis     (Enidish     Blue      Grass). 

[111.]       r        29,387 

[■SVe  f/Z.«o  Clovers  ;  Feeding  Experiments  ; 

Forage  Plants.] 

Grasshoppers.     [See  lu.sects,  Injurious.] 

Srsen  Corn  Aphis  [Aphis  maidis).     [See 
Itisf-els,  Injurious;     Maize — Diseases.] 

Guinea  Grass  {l'<nii'-itiii,  maxiinarn).     [-b'-r 
Griissiti   -  'Vycc //(/;.] 

H 

Hard  Fescue  (Frstura    duriuscula).  ■  [»c 
(i  rasses — ■Specific.  ] 

Harrowing.     [See  Cultivation.] 

Hawkesbury  Agricultural   College.      [See 

Exp'M-iment  Farms  and  Stations.] 

Hetnizonia    pungens.  [Srr.    Wieds  — 

Sprrifir.] 

Herbs.     \Ser  Mcdiriii:il   ri;iii(t<.;  .  \'<!;>Uil)ie 
(Jardening.] 

Herd-testing.     [Src  Dairy  Catd.., 

Heredity  - 

;M  udi  lism  in  R(  lalion  (o  Plant  Breeding 

Holstein  Cattle.     [Sec  Dairy  Cattle.] 

Honey   Fungus  {AnniUaria  mcUcn).     [See. 
Fungi.] 

Horse— 

H  use -l>re(  (ling  for  Farm  ^\'<lrk... 
Importations  of  Slock  into  N.S.W." 
Treatment  and  Handling  of  Horsis     ... 

■  Diseases — • 

HprscBot-Hy        

Internal    Paras i ti  s.   Some    Dhservafions 
on  ...  ...  ••• 

[See  also  Veterinary  Seirnee.] 


29,  i^r^r* 


29,  2 1 S 
29,321 
29,  672 

29,445 

29.497 
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Horse-flies.     [See  Insects,  Injurious.] 

Humulus  lupulus.     [See  Poisonous  Plants, 
Reputed.] 

Hybridisation.     [See   Botany,   Economic] 

Hydatid.     [See  Parasites,  Internal.] 


Implements.     ['S'ee  Agricultural  Engineer- 
ing, Implements,  &o.] 

Insects,  Injurious— 

Aleurodes  albuiloccosa  (Woolly  Snow  Fly). 

[Ill]        ...         29,434 

Aphis  maidis  ( Green  Corn  -aphis )  ...    29,  64 1 

Baited  Wires  for  Flies      29,  K>9 

Bacfrachedra  rileyi    (Pink    Corn -worm). 

[III.]        29,641 

Calandra  granaria  ...         ...         .••     29,  100 

oryzce  29,  100,  641 

Chloridca  (Heliothis)  obsoleta  (Corn  Ear- 

'  worm).     [Bl.] 29,640 

Cirphis    (Leucania)    unipuncta     (Army 

Worm).     [111.] 29,646 

Clivina  sp.  (Slender  Seed-corn  Beetle)  . . .    29,  650 
Conogeihes  punctiferalis  (Yellow   Peach 

Moth) 29,641 

Elateridce  (Wire  Worms,  Click  Beetles) ...    29,  6.50 
Empoasca  ausfralis  (Apple -leaf   Jassid) 

[III] 29,  .568 

Fruit-tiies,  Experimental  Work  with  ...     29.  570 
Grasshopper  Swarms — A  Warning       ...    29,656 

Horse  Bot-fly        29,445 

Insect  P(R(s  of  Maize.     [Ill]     29,  641 

March  Flies,  Request  for  29,211 

Monolepta  rosce  (Yellow  Monolepta)     ...    29,  641 

Mosquito  Danger,  The 29,180 

Peach  Tip  Moth 29,132 

Penfodon  australis  (Underground  Maize 

Beetle) 29,650 

Phragmatiphila  (Nonagria)  truncata  (Su 

gar-cane  Boring  Moth) 
Rhizope.rtha  dotninca  [El.] 
Schizoneura  lanigera  (Woolly  Aphis)     ... 
Sitotroga  cerealella  (Grain  Moth).  [Ill]  . . . 
"  Snow  Flit  s,"  Notes  on.     [Ill] 
Tribolium  ferrugineum  (Red   Grain 

Beetle) 

[See  also  Birds ;  Fungicides  and  Insecti- 
cides;   Parasites;    Spraying;    Ticks.] 

Insecticides.     [See  Fungicides.] 

Interstate  Conference.     [iS^ee  Agriculture — 
Oencral.'] 

Inula  graveolens.     [See  Weeds — Specific.'] 

Irish  Blight.     [See  Potato — Diseases.'] 

JrOD  Sulphide,     [See  Fungicides.] 


29,  641 
29,  641,726 
29,  679 
29,641 
29,  43-1 

29,  64  1 


PAGE. 

Irrigation- 
Water  0-n  the  Farm         ...     29,77,153,229,305 
Wheats  for  Hay  under  Irrigation       ...    29,259 
[See  also  Cultivation;  Soils;  and  Names 
of  Crops.] 

Italian  Rye  Grass  {Lolium  italicum).    [See 
Grasses — Specific] 


K 

Kentucky  Blue  Grass  {Poa  pnUensis).   [See 
Grasses — Specific] 


Legumes.  ['S'ee  names  of  crops  and 
plants.] 

Lesser  Grain-borer  {Rhizopertha  dominca). 
[See  Insects,  Injurious ;  W^heat— 
Diseases.] 

Lime — 

Acidity  in  Cream.  Partial  Neutralisation 

of  

Self -boiled  Lime-sulphur  Solution 
[See  rdso   Manures ;     Soils ;     names   of 
c;ops.] 

Lime-sulphur.     [<S'ec  Fungicides  ;  Lime.] 

Linseed — 

Linseed-growing  on  the  Combo jaie     ... 

Live  Stock.  [See  names  of  animals; 
Veterinary  Science  and  Practice.] 

Loietto  Rye  Grass  (Lolium  italicum).  [See 
Grasses — Specific^ 

Lolium  (various  species).  [See  Grasses — 
Specific] 


29,  115 
29,210 


29,210 


Lucerne  — 

Soil  Inoculation  for  Legumes     29,430 

Top-drrssing  Lucerne  with  Superphos- 
phate     .':. ...     29,468 


M 

Machinery.     [See    Agricultural    Engineer- 
ing, &c.] 

Maize— 

After-cultivation 29,697 

CuUivation    of    Maize,  The     [III.]'     29,  458,  609 

697,  761 

Detasselljng  •        ,.,         ,.,         , 29,760 


/y 
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Maize— rt)«//'u(f(?. 

Fanners'  Experiment  Plots  — 

Lower    North    and     (.Vntral 
1917-18  

North  Coast,  191tj-17 

Northern     and     North-weslei 
tricts,  1916-17 

Northern  Districts,  1917-18   . 

South  Coast,  1917-18  ... 

Southern  District,  1917-18 

Western  District,  1917-18      ... 

Hilling 

Judging  and  Selecting  Seed  Maize 

Listing 

Methods  of  Sowing 

Planting     ... 

Ploughing  in  V.  Burning  Stalks   ... 

Preimration     of     the     Soil 

Pure     Seed     Maize — Co-operation 

Farmers 

Pure  Seed  Maize  for  Sale 

Rate  of  Seeding    ... 

Suckering  ... 

Trials  at  Tallawang  (Bureau)  ... 

Varieties  recommended  by  Department 

Diseases — • 

Army  Worm   {Cirphis   {Leucania)   nni- 

puncta).     [111.] 
Corn    Ear-worm    {Chloridea    [Heliof.hi.s) 

obsoleta).     [111.]  

Grain  Weevil  [Ccdandra  oryzce).  [111.]  ... 
Grain  Moth  {Sitotroga  cerealella).  [111.] 
Green  Corn-aphis  {Aphis  maidis) 

Insect  Pests  of  Maize.     [HI.]     

Leaf  Blight  •      ... 

Pink    Corn-worm    {Batrachedra    rileiji). 

[Ill-]        

Slender  Seed-corn  Beetle  (Clivinasi).)  ... 
Sugar-cane     Boring     Moth     (Phragma- 

tiphila  {Nonagria)  truncata)    ... 
Underground    Maize    Beetle    {Pentodon 

australis) 
Yellow  Maize  Moth  (Conogethes  piincti- 

/eroZis)  [111.]       ...         

Yellow    Monolepta    Beetles    {Monolepta 

rosce)      ...         ...    * 

■  Varieties — 

AUGold     

As  You  Like  It 
American  Wonder 
Boone  County  Special 


..  29,  19, 


Canada  Early  Flint 
Chester  County     ... 
Clarence  Wonder 
Craig-Mitchell 
Early  Clarence 
Early  Yellow  Dent 

Eclipse       

Eureka 


G02,  ( 
789, 


...    29,  23,  G2G, 

...  29,  G2G, 

29, 

29,  1 9,  2.^,  G24, 


29, 


29,  78() 
29,  P] 

29,  19 
29,  »51 

29,  848 
29,  717 
29,  8j3 
29,  7()2 
i95,  527 
29,  ()20 
29, GIO 
29,  GG'.t 
29,  458 
29,  457 

29,  280 
29,  GG2 
29,  G15 
29,  7G5 
29,  G02 
29,  G24 


29,  G46 

29,  649 
29,  641 
29,  641 
29,  641 
29,  641 
29,  13 

29,  641 

29,  650 

29,  641 
29,  65U 
29,  641 
29,  641 

29,  19 
29,23 
29,  24 

)24,  717, 
849.  853 

29,  624 
720,  853 

29,  849 

720,  789 

624,  72(t 

720,  78 1, 

852,  853 

29,  G26 
626,  789 


Maize — Varieties — conlinued. 

Funk's  Yellow  IX-nt...  29,23,  602,  624,  717,  789, 

849,  852,  853 
Funk's  Yellow  Dont  x  Leaming  29,  16,  23 


CJiant  White 

Gold  Standard  Leamin 


Golden  Beauty 
Golden  Drop 
Golden  Nugget 
Crolden  Superb 
Gold  Mine 
Hiawatha  ... 
Hickory  King 


29,  IG,  624,  789,  849 

29,  19,  23,  626,  720, 

789,  849,  853 

29,624,789 

29,626 

29,624,789 

29,624 

..      29,    19,  23,  626,   789,   849 

29,  14 

.29,  19,  G02,  624,  717,  789,  849, 
852,  854 


Hildreth     

Improved  Yellow  Dent 

Iowa  Silvermine  ... 
Kansas  Sunflower 
King  of  the  Earlies 


Macleay  White     ... 
Mastodon  ... 
Palecap  Horse-tooth 
Potchefstrom  Pearl 
Prairie  Queen     .... 
Pride  of  the  North 
Red  Hogan 
Red  Leaming 
Reid's  Yellow  Dent 


Sibley 
Silvermine . 


29,  14 

29,  14,  624,  717,  789, 
849,  853 

29,25 

29,  14 

29,626 

Large  Yellow  Horse-tooth  ...        29, 626,  789 

Leaming    ...  29,  14,  23,  602,  624,  717,  789, 

849,  853 

29,  18 

29,  849 

29,626,789 

29,  720,  789,  849,  854 
29,  23,  626,  720,  789,  853 

29,626 

...     29,  17,  624,  789,  849 

29,  789 

29,19,23,602,720 
789,  849,  854 

29,626 

...29,  19,  23,  602,  624,  720,  789, 
849,  852,  853 

Small  Red  Hogan  29,18,624 

Springrove  Surprise         ...  ...  ...      29,  18 

White  Horse-tooth  29,789 

Yellow  Mastodon  29,626,853 

Yellow  Moruya 29,  62G 

[See  also  Pop-corn.] 

Manures  and  Fertilisers — 

Analysis  of  Soils,  Manures  &c.     Regula- 
tions             29,  5() 

Farmers'  Experiment  Plots,  1916-17 — 

Maize      29,  13,  22,  723,  793,  850 

Potatoes  ...        29,  27,  199,  282,  813,  871 

Wheat  and  Oats  ...  29,  249,  256,  705 

Winter  Fodder  (Coastal)         ...        29,170,173 

List  of  Fertilisers  in  N.S.AV.    1918  List    29,  189 

Manuns  in  Relation  to  Vines      29,491 

Methods  of  Licreasing  Yields  of  Crops...    29,  90 1 

Potash  Salts  in  U.S.A.' 29,716 

Sulphate  of  Ammonia,  Fixed  Price  for 

29,  26,  198 
Sudan  Grass,  Manurial  Trials  w  ilh     29,  561,  601 
Top-dressing  Lucerne  with  Superphos- 
phate       29,468 
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Manures  and  Fertilisers    oDiiiinm/. 

Use  of  Alaiiiucs, 'llic       29,  !»(>2 

Wood -ashes  as  a  Source  of  Potash  ...     29,817 

[See  also  Bacteriology,  Economic ;  Lime ; 
Soils ;  names  of  crops.] 

March  Flies.     [See  Insects,  Injurious.] 

Mauritius  Grass  {Panicum  mutkum).    [See 
Grasses  — Specific.  ] 

Meadow  Fescue  (Festuca  pratensis).     [See 
Grasses — Specific.} 

Medicago    (various  species).     [See  Forage 
Plants.] 

Medicinal  Plants — 

Australian-grown  Dried  Herbs  ...         ...    29,887 

Castor  Oil.     [111.]  29,879 

Commercial  Prospects  of  Herb  Produc- 
tion         29,833 

[See  also  Botany,  Economic ;  Poisonous 
Plants.] 

Mendelism.     [See  Heredity.] 

Meteorology — 

Evaporation,  Mean  Annual        29,77 

Mexican  Apple.     [See  Fruit-growing.] 

Mexican  Clover  (Richardsonia  scabm).   [See 
Weeds — Specific.'] 

Mice.     [See  Agricultural  Pests.] 

Milk  and  Cream^ 

Official  Milk  and  Butter  Records    29,  53,  20  7,  5 1 7 

[See  Correction  29,  9C.] 
[/See  o/so  Butter;  Dairying;   Pasteurisa- 
tion.] 

Millet- 
Summer  Fodders  (Farmers'  Experiment 
Plots,    Southern    District),    1917-18 
[111]       29,717 

Monolepta  rosas.     [See  Lisects,  Injurious.] 

Mosquito.     [See  Ins(>cts,  Injurious.] 


N 

Napier's  Fodder  Grass  {Pennisetum  pur- 
pmeum).     [See  Gias&cs— Specific.'] 

Native  Poa  (Poa  ccespitosa).  [See  Grasses— 
S])pcific.] 

Nematodes.     [See  Parasites,  Internal.] 

Never- fail  Grass  (Erayrosli.s  erinpoda).  [See 

ihilYiHi'fi--  Specific] 


Noogoora    Burr    (Xnnthium   j<tru)nariiim). 
[See  Weeds — Specific.] 

Nyngan  Demonstration  Farm.     [See  Ex- 
periment Farms  and  Stations.] 


Oats^ 

Farmers'  Experiment  Plots,  1917-18— 

North-western  District 

South-western  Slopes   ... 

Western  District 

Winter  Fodder  Experiments  (Coastal) 

[111.] 29,1(11 

Field  Experiments  with  Oats — 

Variety  Trial  (Yanco  Experiment 

Farm)  

Harvesting  Algerian  Oats  

Increased  Production  of  Cereals 

Mixed  Farming     ... 

Wagga  Growing-orop  Competition 

Varieties — 

Abundance 

Algerian     ...     29,  68,  92,  102,  170,  174, 


29,  257 
29,  251 
29,  705 

109,  173 


29,  40 G 

29,68 

29,  728 

29,  746 

29,89 


Banner 

Brovsn  Calcutta 

Guyra 

Lachlau 

Ruakura    ... 

Sunrise 

[See  also  Bush  Fires.] 


29,257 

251,  258, 
406,  446 
29,93 
29,  251 
258,  406 
258,  406 
251,  258. 
406,  446 
29,  102,  170,  174,  251,  258, 
406,  440 


29,  103,  170,  251, 

29,251, 

29,  102,  170,  174, 


29,452 


Onions — 

Onion  Culture 

Opuntia   (various   species).     [See    Prickly 
Pear.] 

Orchard  Burners.     [See  Agricultural  Engin- 
eering, &c. ;    Fruit-growing.] 

Orchard  Notes.     [See  Fruit-growing.] 


Paddock    Love    Grass    {Eragrostia    lepto- 
stachya).     [See  Grasses — Specific] 

Panicum  (various  species). [(See  Grasses — 
Specific] 

Para    Grass    (Panicum    mvticum).        [See 
Grasses — Specific] 

Parasites,  Internal — 

Bladderworm        29,602 

Fluke  (Tromatodes)         29,603 

Hydatid 29,602 
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Parasites,  Internal  -  <-<>nii)tiif<f. 

liiliiual  PiUiisitcs  of  IJvi-  Slufk,  S.nut' 

Ub.ser\;itiu)is  on 
Xematodes  {lStron(iijlH^<i)  ... 
Tapeworms 
[See  also  Insects,  Injurious;   Veterinary 

Science.] 

Pasteurisation — 

Acidity  in  Cream,  Partial  Neutralisation 
of    '        

Improved  Pasteurising  Plant.     [111.]  ••• 

Xeutralisin(»  Acidity  in  Cream    ... 

Pasteurisation 

Unpasteurised  Butter,  Doubtful  quality 
of  , 

\See  also   Bacteriology,   Economic; 
Butter ;    Dairying.] 

Peach  Leaf  Curl.     [See  Poach — Diseases.] 

Peach,  Nectarine,  and  Apricot — 

Diseases — 

Experiments  on  Control  of  Brown  Rot... 
IVach  Leaf  Curl   ... 

IVach  Tip  Moth 

[See  also  Pruning;    Spraying.] 

Peach  Tip  Moth.     [See  Lisects,  Injurious; 
Peach — Diseases.] 

Peanut — 

Botany 

Climate  and  Soil  ... 

( 'omposition  ...  ...  ...  • '. 

Diseases  and  Posts 

Harvesting 

Manuring  ... 

Rotation  Systems 

Seed  and  Sowing  ...         ...        29, 

The  Peanut.     [Ill]        29,  137,  262.  338, 
Uses  of  Peanut  on  Farm 
Varieties    ... 

Peas — 

Pea-growing  in  the  Kurrajong  ... 
Winter  Fodder  Experiments  (Coastal)  . . , 


29,  4'.)7 
29,  r)t)4 
29,  .103 


29,115 
29,128 
29,  42 

29,  585 

29, 052 


[See  also  Forage  Plants.] 


29,663 
29,  490 
29,  132 


29,  139 
29,  139 
29,431 
29  ,430 
29, 339 
29, 265 
29,  262 
265,  272 
429,  471 
29,471 
29,  266 


29,  148 
29,  102, 
169,  172 


[See    Grasses — 
[See     In.sects,     In- 


Pennisetum   purpureum 

Specific] 

Pentodon    australis. 

jurious.] 

Perennial  Red  Clover  (Trijdinm  pratense). 
[See  Clovers — Varieties.] 

Perennial  Rye  Grass  {Ldium  pe.renne).  [See 
Grasses — Specific] 

Peronospora  hyoscyaml.    [See   Fungi.] 

iPbalarls  bulbosa.     [See  Grasaes — Specific] 


Phragraatiphila  (Nonagria)  truncata.    [x^e 
Insects,  Injurious.] 

Pigs- 
Berkshire  Boars  for  Sale  (Cowra) 
Importations  of  Stock  into  N.S.W.     ... 

Profitable  Pig,  The  Most  

[See  also  Fodders;  Forage  Crops.] 

Pink  Corn-worm  {Batrachedra  rileyi).    [See 
Insects,  Injurious;    Maize — Diseases.] 

Pinus  insignis.     [See  Forestry.] 

Plasmopara   viticola.     [See   Fungi;     Viti- 
culture— Diseases.  ] 


29,  188 
29,321 
29, 678 


Poa     (various     species). 
Specific] 


[See    Grasses — 

Poisoning  Timber.     [See  Forestry.] 

Poisonous  Plants  (Reputed) — 

Bracken  Poisoning  in  Cattle         ...     29,665,870 

Hu7nuluslupulus  ...         ...         ...         •■•  29,344 

hiulagruveolens  {Stin\\.\vc)ri)       ...          ...  29,344 

Senecio  Hector  i      ...         ...          ...          ...  29,344 

Seneciojacohoea     ...         ...          ...          ...  29,  52 

Skin-irritating  Plants       29,344 

Xanthivm  strumarium  (Noogoora  Burr)  29,  344 
[See  also  Botany,  Economic  ;    Medicinal 
I'lants;  Weeds.] 

Pop  Corn.     [See  Veg.»table  Gardening.] 

Potash.     [See  Manures  and  Fertilisers.] 

Potatoes — 

Farmers'  Experiment  Plots,  1916-17 — 

Lower  North  Coast       29,199 

North  Coast      29,27 

South  Coast      29,282 

Farmers'  Experiment  Plots,  1917-18- 
Northern  Districts 
Southern  Districts 
Southern  Tablelands    ... 
Western  District  

Potato  Culture  (B\ireau  paprrs)... 


Varieties  of  Potatoes 
— -  Diseases — 

Irish  Blight 
—  Varieties —  • 

Acquisition 

Bliss's  Triumph     ... 

Blue  Imperial 

Brownell's  Beauty 

Carman  No.  1 

Commonwealth     ... 
Coronation 
Dalhousic  ... 
Dalmeny  Hero 


...  29,871 
...  29,812 
...  29,  876 
...  29,  874 
29,  67,222, 
743, 906 
...      29,  70 

29,  28,  199 


29,  875 

29,71 

29,873,875 

29,68,  70,  744 

29,  29,  202,  283,  744,  813, 
873,  875 

29,744 

29,  29,  744,  813,  873,  875 

29,200,873,875 

29,87.3,875 
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Pota'.oes    Varkik 

Early  Maiiit-li'o 

Early  Ros(? 

Early  Vcrnioiit 

Factor 

Fi'eemaii    ... 

Laiig\vorili\' 

Lajjsdow  II 

Mac 

Magnum  IJoiiiiin 

Manhattan 

Piiikfye 

Qucon  i)f  tlu-  Va. 

Rector 

Rtdskin 

S.I. 

Satisfaction 

Snowflake 

Surprise 

Sussex 

Up-to-date 

98  X-bred 

White  City  . 

Windsor  Castle 


TACiK. 
>-      ('(Dllillllcd. 

29,120,200,283,744,813, 
873,  875 

29,29.68.203 

29,(58 

29,  2(t2,  813,  873,  875 

29,71 

29,875 

29,875 

29,873 

29,744 

...  29,  2S,  OS,  70,  200,  283,  744, 
813,  873,  875 

29,71 

lev         ...      29,20,71,744,813, 
873,  875 

29,873 

29,70 

29,873,875 

..    29,  28,  68,  200,  283,  873,  877 

29,68,70 

29,  29,  744,  813,  873,  875 

29,  873,  875 

29,  28,  200,  283,  744,  813,  875 

29,875 

29,873 

29,873,875 


Poultry — 

Artificial  Incubation  (Bureau  papers)  29,447,  825 


Artificial  Incubation,  Points  in 

Autumn  and  Winter  Eggs 

Autumn  Hatching 

Balanced  Ration,  The  Use  of  a 

Breeding  and  Brooding  Layers 

Brooder  Accommodation 

Brooders  and  Brooding    . . . 

Broody  Hens,  Consequences  of  Neglect- 
ing   

Culling  Hens  in  January 

Culling  Pullets 

Ducklings,  Rearing 

Egg-laying  Tests  at  Hawkesbury  Agri- 
cultural College,     fll!.]  ..'         ...     29,348 

Eggs  for  Incubation         ...         ...         ...    29,370 

Feeding  Chickens 29,593,737 

Feeding  of     Fowls     w  ith     Blue-stoned 
Wheat 

Ground  Wheat  for  Poultry,  Use  of 

Hot-water  Circulation  S>'?itcm  of  Heat 
ing  Brooders,  A.     [111.]  

Instruction  in  Poultry  Farming 

Mating  the  Breeders 

National  Utility    Poultry-breeders'    As 
sociation  Conference     ... 

Points  of  a  Fowl,     [111.] 

Poultry  Notes     ...29,  61,  143,  214,  290,  37o7442, 
519,  592,  668,  737,  820,  889 

Poultry-keeping  (Bureau  papers)  29,  65,  675,  905 

Table  Poultry       29,  668,  831 


29,  443 

29,  598 

...      29,62 

...    29,214 

...    29,600 

29,  371,  520 

29,  519 


29,  889 

29,63 

29,215 

29,  291 


29, 667 
29,  292 

29,  331 
29,  567 
29,  290 

29,  143 
29, 741 


Poxiltry — Diseases — continued. 

Tenth    Annual    Conference   of    Poultry 

Farmers.    Bulletin  No.  120 

Chicken  Pox  or  "  Worts  " 
Coccidiosis,  Advice  Regarding  ... 

Fowl  Tick  on  the  Coast 

Fowl  Tick,  The.     [111.] 

Pulmonary  Aspergilliosis 
Spirochaetosia 

Powdery  Mildew  (of  Apple).    [-^Ve  Applr 

and  Pear — Diseases.'] 
Prickly  Pear- 
Fungus  Disease  of  Prickly  Pear,  A 
Opuntiainermis    ... 

iS])i'aying  Experiments  to  Destroy  Priekl  \' 
Pear.     [111.]      '. 

Pruning — 

Pruning  (Apple  and  Pear)  

Pruning  (Bureau  papers)  29,  522, 

Pruning  (Stone  Fruits)    ...  29, 

[See    also    Fruit-growing;  names    of 
fruits.] 

Q 

Quarantine.     [See     Veterinary     Science; 
also  names  of  animals.] 

R 

Rabbits — 

Rabbit  Destruction 

Rat's  Tail  Fescue  (Festuca  hromoides). 
[See  Grasses — Specific.'] 

Red  Fescue  (FeMuca  rubra).     [See  Grasses 
— Specific.] 

Red  Grain  Beetle  {Tribolium  ferrugineum.) 

[See  Insects,  Injurious.] 

Rhizopertha  dominca.      [See  Insects,  In- 
jurious.] 

Rhubarb.     [See  Vegetable  Gardening.] 

Richardsonia    scabra.  [See   Weeds— 

Specific] 

Ricinus  communis.     [See  Castor-oil  Plant.] 

Rigid  Rye  Grass  {Lolium  rigidum).     [See 
Grasses — Specific] 

Rotation  of  Crops — 
Mixed  Farming 

Rye- 
Farmers'    Experiment    Plots.       Winter 
Fodder  (Coastal)  

Rye    Grasses    (LoUum,    various    species). 
[See  Grasses — Specific] 


29,  7( 
29,  (j 

29,  m 

29,8! 
29,  81 
29,  8i 
29,  St 


29,  41 
29,  1 

29,1 

29,52 

674, 
379,  82 


29,  4 1, 


29,745 


29, 169 
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^ccaline.     [See  Sorghums.] 
l' 

bhizoneura  lanigera.     [•S'ee   Insects,   In- 
jurioiis.] 

echium  edule.    [NtcChoko.] 

jjed-com  Beetle  {Clivina  sp.).      [Sec  In- 
(      sects,  Tiijurious;    Maize — Diseases.] 
1 

jseds  and  Seed  Testings- 
Germination  and  Radication  of  Seeds  ...    29,  (37() 

Pure  Seed  Maize 29,280 

Seed  Wheat  for  Sale         ...         29,273 

Vegetable    Seeds    for    Various    Areas. 

j      l^uantitits  required      29,00 

!  Weed  Seeds  and  Impurities  in  Imported 

I      Seeds      29,033 

ijnecio  (various  species).     [Sec  Poisonous 
I'lants,    Reputed;     Weeds — Specifii.] 

learing  Shed.     [Sec  Farm  Buildings.] 

heep — 
Hand-feeding     Lambs,     A     Convenient 

M.thodof.     [III.]         29,  H08 

li'i])<)rtations  of  Stock  into  N.S.W.       ...     29,  321 

MixcdFarming      ...         ...  ...  ...     29,745 

Silo  of  Merino  Rams  (Njnigan  IVnum- 

sf ration  Farm).     [111.]...   '     29,425 

Sail  s  of  Cross-bred  Lambs         29,212 

Sheep   and   Wool   for   Farmers.       [lll.j 

(Cross-breeding  Experiments  at  Bath- 

urst)       ...     29,480 

Shoep-yard  Equipment  at  Trangie  E.\- 

ixriment  Farm.     [111.]  29,884 

Sill  ep-yard  Equipment  (Shearing  Shed, 

Drafting  Yards,  and  Dip).     [Plans.]...     29,773 

-  Disease.^ — ■ 
(iinse  of  ]\rortality  among  Young  Sheep    29,  002 
hilernal   Parasites,   Some   Observations 

,.,1  29,497 

Sii:(li(s  in  "  Elack  Disease  "        29,  057,  7!H»,  857 
Worm  Infestation  in  Sheep       ...  ...     29,000 

heep-dip.     [Sec  Farm  Buildings.] 

heep's     Fescue     {Festuen.     ovhia).     [See 
<  uasscs — Specific..] 

hells— 
H.qucst  for  Fresh-water  Shells 29,209 

jilos  and  Silage  — 

i  Droughts,  and  How  to  Prepare  for  Them    29,  140 

\'ahie  of  Silage  for  Dairy  Cows 29,  SO!) 

\s.r,  alio  Feeding  Experiments;    Fod- 

■l-rs.] 


Xlll 

rAi;K. 


Mver    Gras$    {Fcstuca   bromoidc''), 
'  '< lassfg — Specific] 


[See 


Sitotroga    cerealella.     [See    Insects,     In- 
jurious.] 

Slender  Seed-corn  Beetle  {Clivinas]}.).  [See 
Insects,  Injurious;    Jlaize — J)iiicihses.] 

Snow  Flies.     ['S'ee  Insects,  Injurious.] 

Soils  and  Subsoils — 

Analj'sis  of  Soils,  &c..  Regulations        ...      29,  50 
Injurious  Salts  in  Irrigation  Waters     ...       29,  7s 

Soil  Inoculation  for  Ltgimits     29,439 

Subsoiling  with  Explosives  29,  031,  831,  878 

[See  also  Bacteriology;  Cultivation.] 

Sorghum — 

Farmers'  Experiment  Plots — 

Grain    Sorghums    in    Mudgee-Coona- 

barabran  District 29,  03!) 

Grain  Sorghums  in  the  North-West  ...     29,  34() 
Summer    Fodders    (Southern    District). 

[111.]        ...     29,717 

Grain  Sorghums,  The     29,  t)85 

Saccalinc    at    Wollongbar    Exi>criment 

Farm.     [111.] 29,  880 

Sorghum 29,    00 

■  Varieties— 

Early  Amber  Cane  ...         ...  ...     29,  347 

Fotcrita      29,347,040,085 

Kafir  Corn  29,347,040,085 

.^r^nehu  Kaoliang  ...  29,  347.  030,  085 

S.vccahne.     [111.]" 29,  88() 

Soryhumsaccluirafuiii       ...         ...      ■    ...     29,347 

Standard  Milo       29,  347,  03!',  O.SO 

[See  also  Forage  Plants ;   Grasses.] 

Spikeweed    (Hemizonia  piingeiis).     [See 
Weeds — Specific] 

Soineless     Burr     Trefoils.     [See     Forage 
Plants.] 


Spirochaetosis. 


Poultry   -  />/^Y(WC.s\] 


Spraying  — 

Powdery  Mildew  of  Apple,  l';x[HMimen(a 

with  Sprays 

Spraj'ing  (Bureau  paper)  

Spraying,  Orchard  Notes  on 
Spraying  Experitnents   to    D^strov 

Prickly    Pear.     [III.] '      ... 

[iSfjc  aZ.st)  Fruitgrowing;  Fungi;  Injects, 

Injuriou=!.] 

Stink  Grass  (A;»-(/.(//-().s7/.s'  ma  jar), 
—Spccifi''.] 


29,  408 
29,  752 

29,  757 

29,  I 


Stinkwort  (Inula  <jnii'(olriis). 
— Specific] 

Strawberry — 

Xew  Seedling  Sirawberrv, 

m    -    


[.sVy  Weeds 
[.SV(   Weeds 

Uhiw  arra."' 


29,  220 
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Strongylus  (various  species).  [See  Para- 
sites, Internal.] 

Subterranean  Clover  {TrijoUum  subter- 
raneum).     [See  I'lovers — Varieties.] 

Sudan  Grass  {Andropogon  sorghum  var.). 
[See  Grasses — Specific] 

Sugar-cane  Boring  Moth  [PhragmcUiphila 
(Nonagria)  truncata).  [See  Insects, 
Injurious ;  Maize — Diseasea.] 

Sulphate  of  Ammonia.  [See  Manures  and 
Fertilisers.] 

Superphosphate.     [See  Mxnures.] 

Sweet-scented  Garlic  (Allium  fragrans). 
[See  Weeds — Specific] 


Tse.lia  marginata  (Tap-worm).     [See  Para- 
sites.  Internal.] 

Tagasaste.     [See  Foraj,'o  Plants.] 

Tall  Fescue  {Fesluai  arnndtnacea).       [See 
flrasses—  Specific.  \ 

Tapeworms,     [-S'ee  Parasites,   Internal,] 

Teff    Grass    (Eragrostis    abyssinica).     [See 
Grasses — Specific] 

Temora   Demonstration  Farm.    [Sec  Ex. 

periment  Farms  and  Stations.] 

Texas  Blue  Grass  (Poa  aradmifera).     [See 
Grasses  — Specific  ] 

Texas  Grass  (Panicum  bulbosiDii).      [See 
Grasses  Specific] 

Thorn  Apple  (Datura  slr'uiioniuni).     [See 
Weeds — Specific  ] 

Ticks  and  Tick  Fever — 

Cattle  Tick  ia  Australia 29, 'iOO 

FowlTick  on  the  Coast 29*  8:)1 

Fo\vlTick,Thc.     [HI.] 29,'  81)2 

Tick-resistance  of  Cattle 29,  ;]19 

[See  also  Insects,  Injurious.] 

Timbers.     [See  Forestry  and  Timbers.] 
Tobacco  - 

l>isea.sr.s  of  Tobacco  Plants,     [ill.]        ...     29,    82 
Tomato  - 

Tomato  Culture  ([bureau  papeis)       29,526,075 

Tools.     [See  Agricultural  Engineering,  &c.] 

Trangie  Experiment  Farm.     [See  Experi- 
ment Farms  and  Stations.] 


Tree    Lucerne     (Tagasaste).     [See    Fora<fe 
Plants.] 

Trefoils.     [See  Forage  Plants.] 

Trematodes   (Fluke).     [See   Parasites,    In- 
ternal.] 

Tribolium     ferrugineum.      [.S'ee     Insects, 
Injurious.] 

Trifolium  (various  species).     [See  Clovers 
—  Varieties.] 

Tung  Oil-tree  (Chinese  AVood-oil  tree).   [See 
Botany,  Economic;   Porestrj'.] 

Tussocky     Poa     (Poa     ccespitosa).       [See 
Grasses — Specific] 


u 

Underground  Maize  Beetle  (Pentodon  aus- 
fralis).     [See     Insects,     Injurioiis; 
]\Iaize — Diseases.] 

United  Pure-bred   Dairy  Cattle  Breeders' 
Association.     [Sec  J):i,iry  ('.itdc.l 


Vegetable  Gardening — 

Australian-grown  Dried  Herbs  ... 

Cabbages,  How  to  Grow 

Commercial  Prospects  of  H^^rb  Produc- 
tion 

Farmer's  Garden,  A         ...  ... 

Herb-growing  in  N.S.W.  

I 'op  Corn   ... 

Puhubarb  Culture.  (Bureau  paper) 

Vegetabl(!  growing  in  the  .Southern  dis- 
trict          

N'cgetable  Seeds  for  X'arious  .4reas. 
Q'lantitifs  Required    ... 

[Sfc  also  names  of  crops.] 

Verbena  officinalis.     [See  WevdH—Specific] 

Vervain  (Verbena  officinalis).     [See  AVetds 
— SjKcific] 

Vetches — 

WinterFodderE.Kperimenfs  (Coastal)  ...    29,  10'. 

Veterinary  Science  and  Practice  - 

Importations  of  Stock  into  N.S.W.        ...     29,  .Vl\ 
Internal  Parasites  of  Live  Stock,  Some 

Observations  on  29,  4'Jl 

Parturition  of  Farm  Animals      29,804 

Studies  in  "  Black  Disease  '       29,  6i7,  791),  ^o'i\ 

lick-resistance  of  Cattle  29,319 

Water  for  Stock ,        89,  loC, -J!-.*.!) 

[S(e  also  names  of  animals.] 
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iticulture— 

Manures  in  Relation  to  Vines    ... 

i Diseases — 

T)owny  Mildew  {Plasmopara  tut icolti).  ... 
[See  also  Winv.] 

w 

Vagga  Experiment   Farm.     [See  Experi- 
j      mont  Farms.] 

j/ater— 

Divining  Rod,  Ihe 
j  Water  for  Boiler?,  &c.    ... 
j  Water  for  Hunan  Consumption 
I  Water  for  Stock   ... 

Water  on  the  Farm 


29,  491 
29,  581 


...    29,57(1 

29,  229,  329 

29,  305,  382 

29,156,229 

29,  77,;^l;-3,  229,  305, 

382,572 

[See  also  Artesian  Irrigation;    Cultiva- 
tion;   Irrigation;   Soils.] 

^eeds — 

Eradication  of  Stinkwort  ...  ...     29,428 

Lists  of  Plants  declared  Noxious  by  Local 

Bodi(s    ...  29,  39(1,  .508,  574,  652,  095,  854 

Seine   Observations  on  Weeds  (Bureau 

J«pei) 29,  827 

Wied  Seeds  and  Impuiities  in  Importi  d 

Seed        29,633 

Weeds  New  to  N.S.W.    ...  29,330,433,516 

Wr.  ds  of  N.S.W.     [lU.] 

J  horn  Apple  or  False  Castor  Oil  Plant 

(Datura stratnonium)  ...         ...       29,  31 

AVild   Onion  oi'  Sweet-scented  Garlic 

(Allium  fragrans)      29,  110 

—  Specific— 

Allium  fragrans  (Wild  Onion  or  Sweet- 
scented  Garlic).     [111.]         29,110 

f  hoi} dr ilia  juncea              29,  330 

D'ltitra    stram.onin.m    (Thorn    Apnle    or 

False  Castor  Cil  Plant).     [111.]''        ...  29,31 

E/ttgrostis  asper    ...         ...         ...         ...  29,780 

A'/(;;7ro5h'.smayor(Stink  Grass).  [111.]    29,548,780 

Eragrostisneo-mexicnna.     [111.]...          ...  29,780 

Eragrosiis  pectinncea.     [III.]       29,  780 

Eragrostis  Purshii.     [111.]    ^        29,780 

//  c  /( ( izo7iia  pungen.s{  Spi  ke  -  woe  d )            ...  29,  433 

Inula  grnveolens  (Stinkwort)        29,  344,  428,  828 

/.''7ia;-d.«o?i/a,sm/jm  (Mexican  Clovei)    ...  29,  516 

<^i  /tecio  jacoloea     • 29,52 

V erbcna  officinalis  (VcTvaAn)       29,470 

X/nitlnum  strumarium  (Noogoora  Burr)  29,  344 
[Sep  also  Blackberry ;   Poisonous  Plants  ; 

I'ricKlj?  Pear.] 

eevils.     [.S'ee  Insects,  Iijurious;  W^heat.] 

esfernwolth's  Rye  Grass  (Lolium  Halicum). 
\Sec  Grasses — Specific, '\ 


Wheat— 

Bluestoned  Wheat  for  Fowls 

Fallowing  on  the  Farm       

Farmers'  ExiR-rinient  Plots,   1917-18 — 

North-western  District 

Riveiina   and    South-western    Slopes. 
[111.] 

Western  District 

Winter    Foelder    Experiments,     1917 
(Coastal).    [111.]        ...  29,  101, 

F(  deration  Wheat  in  India 
Field  Experiments  with  Wheat — 

Varieties    for    Hay    under    Irrigation 
(Yanco  Experiment  Farm)... 

Variety  Trials  (Cowra  Women's  Train- 
ing Farm) 

Ground  Wheat  for  Poultry        

Imported  Wheats,  Trials' of  Some     ... 
Increased  Production  of  Cereals 
Me^ndelism  in  Redation  to  Plant  Bi-ei  dmg 
Mixed  Farming     ... 
New  Tyjjo  of  Stripper.     [111.]     ... 

Notes  on  T(  st  Plots  at  Cowra      

R.A.S.  Field  Wheat  Comiietition 
Seed    Wheat   for    Sale    at   Government 

Farms     ... 
Stored  Wheat,  Serious  Pest  of  (BJiizo- 

pertha  dominca).       [111.] 
Wagga  Growing-crop  Compe'tition 
Wheat  Storage   Problem;      Protection 

from  Weevils 


29,  067 
29,901 

29,251 

29,  235 
29,  705 

109,  172 
29,  584 


29,  259 

29,  768 
29,  292 
29,  795 
29,  728 
29,  855 
29,  745 
29,  288 
29,  175 
29,  181 

29,  188 

29,  726 
29,89 

29,100* 


Diseases — 

Lesser  Grain-borer  (Bhizopertha  domin- 
ca).    [111.]  29,726 

Milling  Qucdities — • 

Milling  Tests  of  Wheat 29,97 

Wheats  Compe  ting  at  R.A.S.  Show,  1918    29,  543 

Varieties — • 

Anvil  29,  178 

Avoea         29,  179 

Basil  29,  178 

Billy  Hugks         29,709 

Bobs  29,545 

Bomen        ...  29,  178,  188,  242,  25(>,  273   709,  771 
Brown  Lamma.s    ...  ...  ...  ...       29,  9U 

Bimvip       ...     29,  94,  98,  178,  188,  242,  2.50,  273, 

709,  771 

Caliph    • 29,  178 

Canberra    ...     29,  93,  97,  178,  186.  188.  242.  2.56, 

273,  545,  709,  771 

Cedar         29,97,242,545 

Chili  29,  178 

Clarendon  ...  29,  174,  178,  242,  771 

Cleveland  ...  29,  102,  170,  174,  179,  188.  242.  256, 

261,  273,  446,  545 

College  Purple       29,  89,  179,  18r> 

Comeback         29,  93,  98.  179,  188,  242,  256  273 

545,  7<t9 
Commonwealth  29,  94,  179.  188,  273.  771 

Coronation  ...  ...  ...         ...     29,  178 
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Whea't — Varidks — continnci. 
Cowra  No.  15 

Cowra  No.  1!)        

(Jowia  No.  20 
Curia  \va     ... 


29,  709,  77.1 

29,  17S,  709 

29,  178 

29,  92,  18G,  188,  2-1:2,  25G,  273, 
54:5,  709,  771 

29,93,179,184 

29,  795 

29,  79(3 

29,  790 

29,  173,  185 

23,178 

29,796 

29,178 

29,178 

29,  90,  179,  181,  188,  242.  2.56. 
273,  545,  584,  709,  771 

ricld  Maishal        29,  1"9 

Fiibauk     ...     29,  92,  99,  101,  170,  174.  188,  242, 

261,  273,  545,  709,  771 

Florence     ...  29,  97.  101.  170.  174,  186,  188,  242. 

256,261,273,545,709 

Frctcs         29,  796 

Ocnoa        ...  29,97,188,250,273,709 

Gluyas  Early        29,  92,  186 

<ToId  Rcturii  29,545 

Golden  Drop         29,  178 

Golden  Khii;-         29,  179 

Hard  Federation  ...  29, 94.  178.  186, 188.  242,  256. 
273,  446,  545,  709,  771 


Dart's  Imperial     ... 

Dawson's  Golden  Chaff   ... 

Defiance     ... 

Dreadnought 

Droophead 

Eckstecn    ... 

Emnier 

Farrer's  Drought-rtBistaut 

Federal  King 

Federation 


Wheat — Varieties  ^continued. 

Pusa  No.  4  

Pusa  No.  107  

Pusa  No.  110  

Q  lecn  Fan  

Rod  Lammas 

Red  Straw  

Red  Wings 


Haynes''  Bhie-steni 

Huguenot  ... 

Huron 

Hurst's  No.  3 

Hurst's  No.  8 

Improved  Steinwcdc  1 

Indian  Rinmer 

•ladc 

John  Bro^\l) 

Joftre  

Kharkov    ... 
King's  Early 


King's  Red 
King's  White 
Kuban ka    ... 
Alacaroni  Spring 
Major 
Marquis 
Marshall's  No.  3 

Medeah 
Moira 

Newman's  Earlv 
No.  83        ...      ' 
Nmgan  No.  3 
i'enny 

Petatz  Surprise 
Plover 
Prehide      ... 
Primrose    ... 
Prop  J 


29,98 

29,  101,  170,  545 

...     29,  93,  179,  545.  795 

29,  178 

29,178 

29,  93,  178,  242,  709,  771 

29,545 

29,  179,  545 

29,  101,  170 

29,93 

29,  795 

29,    174,  178,  188,  242,  256, 
273,  709 

29,178 

29,  178,  771 

29,545 

29,545 

29,  93  99,  179,  242,  545,  709,  771 

29,  93.  179,  184,  242,  545,  709 

...  29,  92,  99,  179,  184,  188,  242, 

250.  261,  273.  446,  545,  709,  771 

29,545 

29,  179,  185,  545 

29,  178 

29,  178 

29   178 
29,  93,  179,  242,  256!  709 

29,545 

29  93 
...     29,93,179,545,795 

29,  178 

29,796 


...  29,  54; 

...  29,  54. 

...  29,  54i 

...  29,  17 

...  29,    9 

29,  93.  17 

...  29,  70 


R-^seworthv  ..  .29, 178. 242.  256.  545,  709,  77 

Rvmcr        ."'..  29,  179,  186.  188.  250,  273,  44( 

709,  77 1 

Sanger's  Prolifie 29,9 

Schmidt  No.  1       29,  17 

Sensation  ...  ...  ...  •■•  ••■     29,  79 

Sleinwcdcl  29,  94,  188.  2.56,  261,  273.  54: 

Sunset        29,188,273,70' 

Thcw  ...  29,  98.   102.  170,  174,  188.  27 

Triumph 29,  17 

Turvev       29,94.179.18 

Van  Niekerk         29,  17 

Wagga  No.  22       29,17 

Walmer      29,  188.  27 

Warden      ...  29,  89.  100,  179,  242.  250,  .54: 

709.  77 
Warren       ...         29,  101,  170,  178,  188.  256.  27: 

709.  77 

Yandilla  King    ...29,  9(1.  J  78.  181,  188,  242,  2.5(i 

261,  273,  44(),  545.  709.  77 1 

Zealard     ...     29,  89,  179.  188,  261,  273,  709,  77 

[.SVc  (dm  Bush  Fires;    Cultivation;    Ex- 

p;niment  Farms ;   Grain  Silos;   Lime; 

Manurrs;   Sheep;   Weeds.] 

Wild  Castor  Oil  Plant  {Datura  stramonium). 
yScn  Weeds — Spcc'fi:.'] 

Wild  Onion  {AUiuin  jrwjrans).     {Sec  Weeds 
~-Sper:fi::\ 


Wine— 

Vinification,  1  ho  Process  of 
[iS'ee  also  Viticulture.] 


..    29,  20 


Winter  Grass  (Poa  annua).     [See  Grasses 
Spec^fi:.] 

Wireworms  (Elalcridee).     [S:e  Insects,  In- 
jurious.] 

Wollongbar  Experiment  Farm.     [See  Ex- 
peiiment  Farms  and  Stations.] 

Wood-ashes — 

Potash  Salts  in  U.S.  A 29,71 

Wood-ash-  s  as  a  Source  of  Potash         ...     29,  81 

Wood-oil  Tree.     [See  Forestry.] 

Wool- 
Sheep    and    Wool    for    Farmers.     [lU.] 
(Cross-breeding  Experiments  at  Bath- 
urst)        29,  48 

[See  also  Sheep.] 
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Woolly  Aphis  (Schi:oncum  lanigem).  [See 
Apple  and  Pear— Dise«-se5;  Insects, 
Injurious.] 

Woolly  Snow  Fly  (Alcunrks  allwfloccosa). 
[Sec  Insocfs,  Injurious.] 

Worms.     [Sec  Parasit'CS,  Internal.] 


Xanthium     strumarium.    [See     Weeds— 
Spccifi:.] 


INDEX,  1918. 
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Yellow  Maize  Moth  {Vonogctha  punctifer- 
alls).  |.SVc  InfX'cls,  Injurious;  Maize — 
Diseases.} 

Yellow  Monolepta  {Monolepia  roae.  [See 
Insccls,  Injurious.] 

Yellow  Peach  Mnth  (Conogethes  punetijer- 
ali-i).     [See  Ins'^cls,  Injurious*.] 
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Farmer's  Garden,  A         ...  ...         •••    29,670 

ALLEN,  W.  J.— 

Coutrol  of  Peach  Leaf  Curl  at  Yanco  ...  29,  490 
"  Fruit-growing  in  N.S.W."  (Bulletin)...  29,  211 
New  Secdlini"-  Strawberry,  '' Illawana." 

[111.]        ...  29,226 

Orchard  Notes       29,  73,  150,  225,  302,  378,  453, 
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Spraying   Experiments  to  Destroy 
Prickly  Pear. 


G.  P.  DARNELL-SMITH,  B.Sc,  F.I.C.,  F.C.S  ,  Biologist,  and  HUGH  ROSS, 
Chief  Inspector  of  Agriculture. 

The  question  as  to  what  are  tlie  best  methods  of  destroying  prickly  pear  is 
of  the  greatest  importance  to  the  landowners  of  this  State  and  the  community 
generally.  Numerous  specifics  for  spraying  (some  of  them  reputed  to  kill 
the  pear  at  a  nominal  cost)  have  been  tried  for  several  years,  but  it  can 
safely  be  said  that  no  specific  has  yet  come  under  the  notice  of  the  Depart- 
ment that  will  kill  pear  cheaply  by  means  of  one  application. 

The  experiments  conducted  by  the  Department  were  commenced  not  with 
any  expectation  of  discov^ering  a  royal  road  to  the  extermination  of  the  pest, 
but  with  a  view  to  testing  the  efficiency  and  cheapness  of  various  methods. 
For  this  purpose,  an  area  at  Scone  was  selected  as  being  the  most  heavily 
infested  pear  area  and  the  most  difficult;  to  deal  with  that  could  be  found. 
The  pear  had  been  M-eli  established  for  over  thirty  years  ;  many  of  the  plants 
were  tough  and  "  staggy,"  and  the  number  of  small  plants  and  seedlings  was 
very  great. 

Of  all  the  poisons  that  have  been  tried  for  killing  prickly  pear,  the  most 
efficacious  has  been  found  to  be  some  form  of  arsenic.  It  has  been  tried  in 
Queensland  in  the  form  of  a  gas  (gaseous  arsenic  trichloride),  but  in  the  open 
a  gas  is  too  unmanageable  to  achieve  definite  and  uniform  results.  Arsenic 
acid  has  been  stated  to  be  the  best  substance  for  the  destruction  of  piickly 
pear,  but  its  price  is  prohibitive,  and  in  Australia  it  is  practically 
unprocurable. 

Need  for  Concentrated  Solutions. 

It  was  therefore  decided  to  institute  a  comparison  between  liquitl  arsenic 
trichloride  and  some  form  of  arsenious  acid,  commonly  known  as  white 
arsenic,  or  still  more  simply  as  arsenic.  It  may  be  pointed  out  that  arsenic 
itself  resembles  a  metal  in  some  of  its  properties,  and  that  the  poisonous 
substance  commonly  known  as  arsenic,"  or  white  arsenic,  is  an  oxide  of  this 
element.  Solutions  of  this  white  arsenic  have  frequently  been  tried  for 
poisoning  prickly  pear,  but  usually  the  strength  of  the  solution  has  not  been 
greater  than  2  or  3  per  cent.,  and  the  quantity  sprayed  on  an  acre  has 
been  up  to  200  gallons  or  over.  In  the  experiments  carried  out  at 
Dulacca  by  the  Queensland  Government,  for  example,  the  minin.um  amount 
of  spray  used  per  acre  was  320  gallons*      When  it  is  considered  that  prickly 

*  Dr.  Jean  VVhite-Haney.  Reprint  of  Aijpeudix  iV,  Annual  Report  of  Department  of 
Public  Lands,  Queensland,  for  the  year  191"),  p.  12. 
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pear  usually  grows  in  districts  not  too  well  supplied  with  water,  and  that 
prickly-pear  areas  frequently  occur  at  distances  of  some  miles  from  the 
nearest  water,  the  necessity  for  reducing,  if  possible,  the  amount  of  spray- 
used  becomes  obvious,  inasmuch  as  the  cost  of  water  carriage  may  become 
prohibitive. 

ArseDic  Trichloride. 

Arsenic  trichloride  is  a  heavy  fuming  liquid,  which  contains  a  high  per- 
centage of  arsenic.  As  soon  as  the  liquid  comes  in  contact  with  water  it  is 
decomposed  into  white  arsenic  and  hydrochloric  acid.  When  it  is  sprayed 
upon  prickly  pear  this  decomposition  takes  place  to  a  very  great  extent ;  the 
pear  becomes  coated,  where  sprayed,  with  a  thin  film  of  oxide  of  arsenic,  and 
the  hydrochloric  acid  goes  off  for  the  most  part  as  vapour.  The  oxide  of 
arsenic  on  the  pear  may  sometimes  be  peeled  off  the  plant  in  thin  scales, 
and,  if  these  are  examined  under  the  microscope,  they  give  an  exact 
replica  of  the  portion  of  the  leaf  from  which  they  have  been  taken,  even 
to  the  structure  of  the  stomata  or  leaf-pores.  The  hydrochloric  acid 
gas  given  off  by  the  decomposition  of  the  arsenic  trichloride  is  a  curse 
rather  than  a  blessing.  It  irritates  the  pear  with  which  it  comes  in  contact, 
causing  it  to  form  cork  externally.  This  cork  protects  the  pear  to  a  large 
extent  when  it  is  subsequently  sprayed.  The  hydrochloric  acid  gas  carried 
by  a  gentle  breeze  may  thus  effect  a  most  extensive  area  of  pear,  causing 
it  to  turn  brown  and  to  become  corky  on  the  outside,  but  beyond  this 
nothing  further  takes  place.  On  pear  that  has  not  been  subjected  to  any 
treatment,  little  round  patches  of  cork  may  sometimes  be  found ;  but  on  pear 
that  has  been  irritated  externally  by  a  gas,  or  on  pear  shoots  that  grow  out 
from  previously  poisoned  pear  plants,  the  corky  spots  are  very  numerous 
and  may  become  confluent.  The  pear  produces  these  spots  of  corky  tissue 
externally  very  easily  ;  their  exact  function  is  not  clear,  but  they  are 
not  signs  of  disease  or  decay.  Arsenic  trichloride  is  expensive,  costing 
approximately  16s.  per  gallon,  and  has  to  be  applied  by  means  of  a  special 
steel  atomiser.  Our  experience  with  this  atomiser  is  not  satisfactory,  as 
it  requires  to  be  pumped  up  at  very  frequent  intervals  to  maintain  the 
necessary  pressure.  This  pressure  is  a  diminishing  quantity  from  the  very 
moment  the  atomiser  is  in  use.  In  addition,  the  nozzle  is  liable  to  become 
stopped  up  through  corrosion  brought  about  by  the  arsenic  trichloride. 

Where  we  have  sprayed  arsenic  trichloride  in  very  large  quantities  upon 
isolated  clumps  of  prickly  pear  that  was  green,  with  little  "  stag  "  (i.e.,  with 
no  great  amount  of  old,  tough,  cork-covered  stems),  the  plants  have  died 
completely,  including  the  bulbs ;  but  where  we  have  sprayed  old  staggy  pear 
with  arsenic  trichloride  in  amounts  that  could  in  any  way  be  considered  as 
applicable  on  a  commercial  scale,  the  plants  have  not  died.  The  young  leaves 
have  dried  and  tome  of  the  older  stems  have  rotted,  but  sooner  or  later  from 
the  old  stems  or  from  the  bulbs  fresh  shoots  have  made  their  appearance,  and 
the  plants  exhibit  every  sign  of  re-establishing  themselves. 
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An  Improved  Pump. 

The  atomiser  having  proved,  in  our  opinion,  a  failure,  and  arsenic  trichloride 
too  expensive,  a  search  was  made  for  a  better  form  of  pump,  and  it  was  finally 
decided  to  purchase  a  "Bean"  pump.  This  was  larger  than  was  actually 
required,  but  it  was  the  only  one  of  the  type  to  be  had  in  Sydney  at  the 
time.     The  special  features  of  this  pump  are  (1)  it  has  a  very  lirge  air-bell 


-Young  segment  of  prickly  pear  alter  poisoning.    To  stiow  the  Dbrous  struc:ure  it  tiis  been 
OFened  out  to  expose  the  interior. 


that  enables  a  constant  pressure  up  to  200  lb.  to  be  maintained ;  (2)  it  has  a 
powerful  compensating  spring  that  aids  in  pumping  on  the  forcing  stroke  ; 
(3)  the  pump  lever  is  long  and  the  stroke  is  backwards  and  forwards  and  not 
up  and  down,  and  the  pumping  operation  does  not  require  much  labour. 
A  nozzle,  the  hole  in  the  centre  of  which  is  countersunk,  is  supplied  with 
the  pump,  and  gives  a  cone  of  fine  spray,  the  centre  of  which  is  not  hollow. 
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Fig.  2. — Segments  ol  prickly  pear,  Irom  which  the  pulp  has  rotted,  some  months  after  spraying  with 
poison.  The  dense  structure  o{  fibre  alsne  remains.  The  smaller  illustration  shcwi  a  cross  section 
of  the  middle  segment  cut  where  marked  with  a  line. 

Spraying;  E.\pkktm-:nts  to  Destroy  Prickly  ]  ear. 
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Tig.  3. — S.-nall  pear  phnt,  shawirg  leal  segments,  bulb,  and  roots. 

SPR.\VrN(;    EXIERIMENTS    TO    DESTROY    PrICKLY    PeAR. 
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This  is  a  desideratum,  as  the  object  in  spraying  pear  should  be  to  distribute 
a  fine  spray  on  as  many  segments  of  the  plant  as  possible  without  waste. 
This  question  of  waste  is  of  especial  importance  when  applying  concentrated 
sprays.  With  the  object  of  preventing  waste  an  "  Edgell  "  release  valve  was 
fitted  to  the  base  of  the  metal  spray  tube,  about  5  feet  below  the  nozzle. 
This  valve  is  actuated  by  ^  small  lever  which  enables  the  operator,  no  matter 
what  the  pressure  of  the  pump  may  be,  to  commence  spraying  and  to  cease 
spraying  instantly  at  will.  By  a  slight  modification  of  this  valve  we  were 
able  to  reduce  the  size  of  the  cone  of  spray,  and  finally  to  obtain  the  most 
complete  control  in  the  application  of  spray  that  could  be  desired.  The 
pump  was  mounted  in  a  cart  drawn  by  one  horse,  and  the  area  of  pear  that 
could  be  sprayed  in  a  given  lime,  with  one  man  to  operate  the  pump  and 
guide  the  horse  and  another  to  apply  the  spray,  was  very  large  and  quite 
satisfactory. 

Specifics  Used. 
The  use  of  prepared  commercial  arsenate  of  soda  was  not  contemplated 
since  the  substance  on  the  market  is  of  variable  composition.  It  was 
decided  instead  to  prepare  strong  solutions  of  arsenious  oxide  in  caustic 
soda.  The  maximum  amount  of  arsenious  oxide  that  can  be  conveniently 
dissolved  in  a  gallon  of  water,  to  which  1  lb.  of  sodium  hydrate  has  been 
added,  is  4  lb.  It  was  thought  that  caustic  soda  might  have  some  irritating 
effect  upon  the  cuticle  of  the  peai-,  and  that  in  consequence  the  arsenious 
oxide  might  penetrate  the  pear  more  quickly  if  the  amount  of  sodium  hydrate 
was  increased.  The  following  solutions  were  therefore  made  up,  and  applied 
at  the  rates  indicated  : — 


Arsenious 

Sodium 

Water. 

Cost  of  materials 

Amount  applied 

Oxide. 

H; 

id  rate. 

per  Gallon. 

per  acre. 

lb. 

lb. 

lb. 

S.    d. 

gals. 

1 

40 

10 

100 

2     6 

H 

2 

20 

5 

100 

1     3 

5 

3 

20 

30 

100 

2     6 

8 

4 

20 

10 

100 

1     6 

12 

The  strongest  of  these  solutions  thus  costs  2s.  6d.  per  gallon,  as  against 
16s.  for  arsenic  trichloride.  These  sprays  were  applied  in  September;  there 
can  be  no  doubt  that  the  time  to  get  the  maximum  rotting  effect  from  a 
spray  Avould  be  in  the  autumn,  when  the  plant  is  about  to  enter  upon  its 
winter  rest,  but  time  was  of  importance.  After  two  months  the  net  result 
of  the  application  of  these  strong  sprays  was  very  much  the  same,  viz., 
(1)  all  the  young  pear  segments  dried  out  and  died  ;  (2)  the  older  segments 
and  some  of  the  stems  were  rotting,  but  there  appeared  to  be  no  likelihood  of 
the  rot  extending  to  the  bulb. 

This  api)ears  to  have  been  the  experience  in  Queensland,  where  a  vast 
number  of  diff'erent  sprays  were  tried.  "  In  almost  every  instance  of 
spraying,  however  complete  the  work  accomplished  may  appear  to  be,  after  a 
varying  interval  of  time  has  elapsed  since  the  application  of  the  poison  green 
shoots  make  their  appearance,  issuing  from  some  few  nodes  which  have  not 
received  sufficient  poison  to  permanently  destroy  their  vitality.  No  poisonous 
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specific  has  been  used  here  which  can  yet  be  depended  upon  to  com))letely 
oxterminate  the  plants  with  certainty  every  time  it  is  used .  though  in  isolated 
cases  this  result  is  often  achieved."* 

The  young  segments  aifected  by  the  poison  become  dry  and  quite 
brittle  ;  usually  they  become  detached  from  the  parent  plant,  but  are  quite 
incapable  of  rooting. 

At  Fig.  1  a  young  segment,  after  poisoning,  is  seen.  It  has  been  split  in 
two  and  opened  out,  exposing  the  interior.  A  layer  of  diffuse  fibres  is  seen 
on  each  surface ;  there  is  very  little  pulp  substance,  and  it  has  practically  all 
dried  up,  only  the  outer  cuticle  is  left  covering  the  fibres. 


Fig.  4. — Bulb  ct  an  old  pear  plant  showing  the  point  where  the  main  stem  has  been  broken  off 
ab:.ve,  and  the  remains  cl  roots  below. 

Fig.  2  illustrates  several  old  segments  that  have  rotted  after  a  poisonous 
spray  has  been  applied ;  at  the  upper  extremity  a  young  segment  is  seen  that 
is  about  to  become  detached.  These  old  segments  show  a  large  amount  of 
thick  fibre;  the  segment  in  the  smaller  figure  shows  four  layers  of  such  fibre  ; 
the  difiSculty  of  completely  killing  such  "pear  by  one  application  of  spray 
can  be  realized. 

*  Dr.  Jean  White-Haney.  Reptint  of  Appendix  IV  of  Annual  Report  of  Depart- 
iment  of  Public  Lands,  Queensland,  .'o  ■  the  year  1915,  p.  11. 
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Destroying  the  "Bulb." 

The  main  difficulty,  however,  in  regard  to  the  kilHng  of  pear  by  means  of 
sprays  is  the  destruction  of  the  "  bulb."  Botauically  speaking,  this  structure 
is  not  a  true  bulb,  but  as  it  generally  known  as  such,  it  will  be  so  called  in 
this  article.  The  bulb  is  a  large  swelling  at  the  base  of  the  stem,  filled  with 
reserve  food  material.  It  contains  a  large  amount  of  starch  ;  when  boiled  it 
tastes  somewhat  like  the  ordinary  potato,  but  there  is  a  large  amount  of 
viscid  material  together  with  the  starch.  The  bulb  may  be  formed  quite  at 
the  surface  of  the  ground,  or  it  may  be  several  inches  below  it.  From  the 
base  of  the  bulb  the  true  roots  emerge  and  run  for  great  lengths  a  short 
distance  below  the  saiface  of  the  ground. 

At  Fig.  3  a  small  pear  plant  is  shown  with  its  bulb. 

At  Fig.  4  the  bulb  of  an  older  pear  plant  is  shown ;  the  point  whei'e  the 
main  stem  has  been  broken  off  is  seen  on  the  top. 

At  Fig.  5  a  somewhat  unusual  form  of  bulb  is  seen  upon  a  root. 

The  actual  size  of  these  bulbs  can  be  gauged  by  comparison  with  the  scale 
printed  beside  them,  one  division  of  this  scale  equalling  1  inch. 

The  bulb  is  a  reserve  of  food  material,  and  is  even  more  tenacious  of  life 
than  the  pear  segments  ;  it  is  formed  below  the  surface  of  the  soil.  Any 
operation  or  machine  that  has  for  its  object  the  complete  destruction  of 
prickly  pear  must  deal  with  the  destruction  of  the  bulb ;  unless  this  is. 
completely  destroyed  the  pear  survives. 

The  outer  part  of  an  old  bulb  consists  of  dense  scales  of  cork  (see  Fig.  5). 
So  dense  and  hard  are  these  that  the  pos.sibility  of  destroying  old  bulbs  by 
spraying  without  other  treatment  after  they  are  dug  up  seems  remote,  and 
while  they  are  in  the  ground  it  is  out  of  the  question. 

If  the  parts  of  the  pear  above  ground  are  sprayed  with  sti-ong  poison  some 
of  the  poison  may  travel  down  to  the  bulb  through  the  stem  junction  (see 
Fig.  4)  and  produce  death,  but  it  is  the  exception  rather  than  the  i  ule  for 
pear  to  be  desti'oyed  in  this  way. 

In  places  where  there  has  been  a  good  supply  of  fallen  timber  and  dead 
leaves  we  have  dug  up  the  bulbs  and  collected  tiiem  in  heaps  together  with 
a  fair  quantity  of  timber  and  litter.  On  setting  fire  to  these  heaps  the 
previously  sprayed  and  dried  dead  pear  segments  have  burnt  out  completely,, 
but  only  hei-e  and  there  the  bulbs  have  been  killed  outright,  while  those  in 
the  ground  below  the  burning  heap  have  been  quite  uninjured.  When  a  pear 
segment  is  cut  across,  or  when  a  bulb  is  cut  open,  a  slimy  mucilage  exudes  ; 
this  gradually  increases  in  amount.  After  a  short  time  it  hardens  somewhat,, 
forming  a  felt-like  mass ;  finally  it  becomes  quite  hard  and  impervious  to 
water  ;  drying  out  is  thus  prevented  and  the  vitality  of  the  part  maintained. 
In  the  case  of  pear  segments  the  cut  surface  often  turns  almost  black.  The 
formation  of  this  protective  coat  so  soon  after  injury  mu.st  be  taken  into 
consideration  in  pear  destruction. 

From  what  has  been  said  above  it  is  evident  that  complete  pear  destruc- 
tion cannot  be  brought  about  by  one  spraying,  it  must  be  followed  sooner 
or  later  by  slashing  to  lay  open  the  thick  tough   stem  and  the  bulb.     These 
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nuist  tlieii  be  sprayed  ««  sooii  as  poasib/e  afttr  dashing  (before  the  foriiiatiou 
of  the  protective  coveiing)  by  a  second  spraying  to  enable  the  poison  to 
penetrate  to  all  parts  of  the  plant. 

Propagation  of  Prickly  Pear. 
Pear  is  largely  propagated  by  segments  which  become  detached.  Any 
single  one  of  these  after  lying  on  the  ground  a  short  time  curls  up  at  the 
extremities  and  usually  takes  root.  It  may  thicken  and  form  a  potential 
bulb,  as  may  be  seen  in  Fig.  6.  Of  the  large  number  of  seeds  produced  by 
prickly  pear,  comparatively  few  geiminate.  They  are  distributed  by  birds; 
and    young    pears    may    frequently   be  seen  at  the  foot  of  trees  and  posts 
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Fig.  5. — A  large  bulb  upon  a  ro:t.      The  scaly  covering  of  corky  plates  is  especially  noticeable. 

that  have  sprung  up  from  seeds  distributed  in  the  droppings  of  birds.  At 
Scone  the  black  magpie  in  particular  has  been  observed  feeding  upon  the  ripe 
fruits.  Eabbits  also  eat  the  ripe  fruits,  and  while  most  of  the  seeds  are 
masticated,  some  pass  uninjured  through  the  intestines.  Cattle  will  eat  the 
ripe  fruits,  and  may  distribute  the  seeds  in  large  numbers.  There  can  he  no 
doubt  that  birds  aid  largely  in  the  distribution  of  seed.  Trees  may  be  seen 
here  and  there  all  the  way  from  Newcastle  to  Scone  with  pear  plants  springing 
up  at  their  base.  The  time  to  destroy  these  pear  plants  is  now  ;  it  is  the 
utmost  folly  to  wait  till  the  pear  plants  increase  in  number  and  become  a  pest  ; 
the  time  to  eradicate  any  noxious  weed  is  before,  not  after,  it  has  become  a  pest. 
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Variations  in  the  growth  of  the  Pest  Pear. 

Not  only  are  there  degrees  of  density  of  pear  infestation,  but  there  are 
variations  in  the  character  of  the  pest  pear  {Opuntia  inermis)  according  to 
the  conditions  of  soil  and  climate  under  which  it  is  growing.  Thus,  at  Scone 
it  is  dense  and  staggy,  with  an  enormous  num>  er  of  underground  bulbs.  At 
Aberdeen,  although  within  a  few  miles,  the  pear  is  nearly  all  green,  with  a. 
single  bulb  at  the  base  that  grows  near  the  surface  of  the  ground.  At  Wee 
Waa  the  pear  resembles  that  at  Aberdeen,  but  the  individual  plants  are  larger. 

The  answer,  therefore,  to  the  question,  what  is  the  best  method  of  clearing 
pear,  will  depend  largely  upon  the  nature  of  the  pear  and  the  conditions 
under  which  it  is  growing. 

Advantages  and  Disadvantages   of  various   methods  of  destroying 

Pear. 

1.  Pear  can   be  cleaved   by   hand-labour,    the    bulbs    can   be    dug  up    and, 

together  with  the  plants,  carted  to  properly-prepared  piles  of  timber 
(called  "  straddles  '),  and  when  dry  burnt. 

Advantages. — Cattle  can  be  depastured  in  the  paddocks  the  whole 
time  the  work  is  in  progress. 

Disadvantages. — The  cost  of  collecting  an  enormous  weight  of  green 
pear.     The  necessity  for  picking  up  every  single  piece  of  [)ear. 

2.  Pear  can  be  cleared  by  spraying  and  then  digging  out  and  burning. 

Advantages. — The  segments  that  become  detached  will  die,  and  will 
not  need  picking  up. 

Disadvantages. — Since  two  operations  are  involved,  the  cost  may  be 
more  than  that  of  hand-clearing. 

3.  Pear  can  be  cleared  by  spraying,  then  slashing  and  re-spraying. 

Advantages. — The  poison  penetrates  to  all  parts  of  the  plant.  No 
carrying  of  heavy  green  pear  is  involved.  The  pear  can  be  raked  together 
and  burnt. 

Disadvantages. — The  method  involves  three  operations.  It  can  only 
be  applied  to  "  clean  "  pear. 

4.  Pear  can  be  killed  by  spraying  alone. 

Advantages. — No  carting,  slashing,  or  digging  out. 

Disadvantages. — The  amount  of  spray  that  has  to  be  applied  to  a  single 
plant  to  exterminate  it  is  so  great,  that  the  method  becomes  too  costly 
except  in  the  case  of  scattered  isolated  plants. 

5.  Pear  can  be  killed  by  injecting  poison  into  the  plant. 

Advantages. — There  is  no  large  amount  of  heavy  poisoning  material  to 
carry  about. 

Disadvantages. — The  process  of  application  is  tedious,  and  scattered 

isolated  plants  only  can  be  treated. 

One  disadvantage  that  applies  to  all  pear  treated  with  poison  is  that  cattle 

must  be  fenced  off  from  it  for  a  considerable  time,  for  they  sometimes  eat 

poisoned  pear  and  die.     The  administration  of  so  small  an  amount  as  21  grains 

of  white  arsenic  to  a  man  has  caused  death. 
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Fig.  6. — Bulb  formed  at  the  base  oJ    a  pear  segment  that  has  remained  od  the  ground.    The  stem 
scar  is  teen  abtve,  the  roots  below,  and  the  scaly  covering  on  the  side. 

Spraying  Experiments  to  Destroy  Prickly  Pear. 
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In  spraying  with  arsenic  there  is  great  advantage  in  using  a  concentrated 
spray,  since  water-carriage  is-  saved  and  the  death  of  the  pear  accelerated. 
Hand-labour,  however,  cannot  be  avoided  ;  and  expensive  as  this  is,  there  can 
be  no  question  that  it  is  the  duty  and  interest  of  every  landowner  to 
eradicate  the  pear  from  lightly  infested  country.  To  neglect  it  is  to  tolerate 
an  enemy  that  toils  every  day  and  every  night,  increasing  in  might  month 
by  month.  Further  experiments  will  be  carried  out  this  year  on  land 
infested  with  clean-growing  pear,  i.e.,  pear  not  having  too  much  s'aggy 
growth  or  too  many  bulbs.  Until  the  results  of  these  experiments  are 
available,  landowners  who  have  thickly-infested  country  to  clear  are  asked 
to  communicate  with  the  Department  before  attempting  to  eradicate  this 
pest  with  any  of  the  numerous  (and  in  most  cases  expensive)  specifics  on  the 
New  South  Wales  market. 


Cheese  Intended  for  Export. 

The  following  has  been  issued  by  the  Under  Secretary  and  Director  as  a 
circular  to  all  cheese  manufacturers  : — 

In  manufacturing  antl  packing  cheese  for  export  it  is  desirable  that  manufacturers 
adopt  a  uniform  system.  In  order  to  do  this,  the  procedure  is  herewith  briefly 
outHned  : — 

1.  For  Imperial  Contract,  cheese  should  be  of  40,  60  or  80  lb.  sizes,  and  care  must 

be  taken  to  get  each  size  uniform  in  weight — that  is,  all  40's  should  weigh, 
after  allowing  for  shrinkage,  40  lb.;  not  as  now,  some  37,  38,  or  39  lb.  The 
same  applies  to  other  sizes. 

2.  All  cheese  should  be  crated  at  the  factory;  this  is  essential  in  order  that  cheese 

may  arrive  at  the  grading  depots  in  good  order  and  clean  in  appearance.     In 

grading,  points  will  be  deducted  for  dirty-looking  cheese  and  those  that  show 
signs  of  haviiig  been  knocked  about. 

3.  Each  crate  sliould  be  numbered  at  the  f;i,ctory,  say,  from  1  to  500.     Supposing 

the  output  to  be  20  crates  per  day,  then  the  first  day's  crates  would  be  numtered 
1  to  20,  the  next  21  to  40,  and  so  on  until  500  was  reached;  then  starting 
over  again  from  No.  1.  ' 

4.  The  date  of  manufacture  and  the  vat  number  should  be  put  on  each  crate  in  order 

to  permit  the  grader  to  do  his  work  properly.  This  would  enable  that  official 
to  examine  a  sample  from  each  vat.  Unless  this  is  done,  a  lot  of  unnecessary 
work  is  entailed  in  opening  additional  crates,  and,  apart  from  that,  if  irregular 
quality  is  found,  the  whole  consignment  may  have  to  be  graded  down,  as  it 
would  be  impossible  to  pick  out  the  inferior  from  the  better  grade  cheese. 
Therefore  it  can  be  seen  that  it  is  imperative  to  pack  cheese  that  is  even  in 
quahty  in  each  crate.  The  date  and  vat  marking  could  be  done  as  follows  : — 
1  2  3 

26  26  20 

The  top  figure  indicates  the  number  of  the  vat,  the  bottom  the  day  of  the  month- 
These  marks  are  additional  to  the  numbering  of  the  crates,  as  explained  in 
No.  3  above. 

5.  Cheese  should  be  held  in  the  factory  curing-room  from  twelve  to  fifteen  days 

before  crating,  and  should  be  forwarded  to  the  port  of  shipment  at  regular 
intervals— say  once  or  twice  a  week — where  it  would  be  graded  and  stored  at  a 
temperature  of  from  35  degrees  to  40  degrees  Fahr. 

6.  Care  should  be  taken  to  protect  the  cheese,  while  in  transit,  from  the  direct  rays 

of  the  sun. 

Details  as  to  strength  of  crates  and  general  branding  of  same,  also  as  to  scale  boards 
have  already  been  pubhshed. 
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Farmers^  Experiment  Plots. 

Maize  Experiments,  1910-17. 


North  Coast  District. 


O.  C.  SPARKS,  Assistant  Inspector  of  Agriculture. 

•Arrangements  were  made  to  conduct  experiments  at  eleven  different  centres 
on  the  North  Coast  last  season,  the  distribution  being  as  even  as  circum- 
stances would  allow,  as  will  be  seen  from  the  accompanying  map.  The  name 
and  addresses  of  the  experimenters  are  as  follows  : — 

F.  T.  Johnston,  Condong,  Tweed  Kiver. 

G.  R  Savige,  Old  Bonalbo,  via  Tabulam. 

James  O'Keefe,  "  Rosehill,"  Wooroowoolgan,  Casino. 

G.  A.  Forrest,  Coraki,  Richmond  River. 

C.  Oliver,  Yorklea. 

H.  B.  McLeod,  Woodford  Leigh,  Clarence  River. 

John  Wilson,  Coramba. 

John  Cochrane,  "Strathclyde,"  Karangi. 

Henry  Short,  Dorrigo. 

John  McLeod,  Way  Way,  Macksville,  Nambucca  River. 

R.  Laney,  "  Yarroval,"  Sherwood,  Macleay  River. 

Operations  at  Condong,  Old  Bonalbo,  Casino,  and  Coraki  were  unsuccessful, 

mainly  due  to  seasonal  difficulties,  and  returns  are  only  available  from  seven 

centres. 

The  Various  Plots, 

Sherwood. — This  experiment  was  conducted  upon  a  fairly  heavy  alluvial 
soil,  which  had  been  under  cultivation  for  many  years,  and  which  had  become 
badly  infested  with  nut  grass.  Seeding  was  carried  out  on  13th  October, 
1916,  favourable  weather  following.  The  growth  of  all  varieties  was  rapid 
until  the  tasselling  period  of  the  early  varieties,  when  a  spell  of  dry  windy 
weather  was  encountered.  Throughout  the  growing  season  at  Sherwood 
much  drier  conditions  prevailed  than  at  other  centres,  although  the  rainfall 
was  ample  for  all  requirements.  To  these  dry  conditions  may  be  largely 
attributed  the  better  showing  made  V^y  the  three  varieties  introduc^^d  fiom 
Queensland,  those  being  the  varieties  most  severely  attacked  by  Leaf  Blight 
at  cf-ntres  where  that  disease  was  prevalent.  It  is  possible  also  that  higher 
yields  would  have  been  si^cured  at  Sherwood  liad  the  aft'-r-cultivation  been 
as  complete  as  on  the  other  plots,  but,  owing  mainly  to  pressure  of  other 
work,  the  nut  grass  was  permitted  to  obtain  rather  a  firm  hold.      The  rainfall 
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recorded  during  the  growing  period  was  as  follows  : — October,  1916,  196 
points  ;  November,  487  ;  December,  435  ;  January,  1917,  449  ;  February, 
112  ;  March,  329.     Total,  20-08  inches. 

MacksviUe. — The  site  of  this  experiment  was  a  low-lying,  indifferently 
drained,  fairly  heavy  alluvial  flat,  having  an  elevation  of  only  a  few  feet 
above  salt  watfr,  and  rather  badly  infested  with  Water  Couch  grass,  but 
typical  of  the  arable  areas  of  the  lower  reaches  of  Warrell  Creek. 

The  paddock  had  been  utilised  for  growing  a  crop  of  oats  for  winter  fodder, 
and  in  preparation  for  the  maize  experiment  the  residues  were  ploughed 
under  towards  the  end  of  August.  Early  in  October  the  land  received 
another  ploughing  and  heavy  harrowing,  and  was  again  lightly  ploughed  and 
harrowed  three  days  before  planting.  The  strong  growth  of  Water  Couch 
rendered  this  complete  system  of  preparation  essential.  The  experiment  was 
sown  on  31st  October,  1916.  As  at  other  centres,  difficulty  was  experienced 
in  executing  the  after-cultivation,  but  the  plots  were  scuffled  on 
25th  November,  and  hilled  with  the  plough  on  9th  December.  By  these 
means  the  plots  were  kept  comparatively  free  from  grass  and  weeds,  and 
maintained  in  a  healthy  condition  throughout.  Although  at  no  period  of 
their  growth  had  these  plots  exhibited  the  vigorous  appearance  presented  by 
those  in  more  favourable  situations,  a  satisfactory  stand  was  maintained  until 
the  appearance  of  Leaf  Blight.  It  may  be  noted  that  a  good  increase  was 
secured  at  this  centre  by  the  use  of  artificial  manures.  At  all  periods  of 
growth  the  manure  plots  showed  to  marked  advantage  over  the  unmanured, 
even  in  the  case  of  the  plot  to  which  1  cwt.  superphosphate  was  appli  d,  and 
which  ultimately  yielded  less  than  the  unmanured.  Rainfall: — November, 
1916,453  points;  December,  455 ;  January,  1917,  383;  February,  298; 
March,  465  ;  April,  238.     Total,  22-92  inches. 

Karangi. — This  experiment  was  conducted  upon  a  sandy  alluvial  soil  that 
has  been  cropped  with  maize  regularly  for  twelve  years,  the  usual  practice 
being  to  sow  Italian  Rye  grass  through  the  crops  at  the  final  cultivation  to 
ensure  early  spring  grazing  for  the  dairy  herd.  The  plots  were  sown  on  8tli 
November,  1916,  and  the  usual  good  germination  followed.  The  growth  of 
all  varieties  was  maintained  until  into  the  new  year,  when  Leaf  Blight  made 
its  appearance,  and  Kansas  Sunflower,  Hildreth,  and  Hiawatha  almost 
succumbed  to  the  attack.  The  ravages  of  this  disease  were  more  marked  at 
Karangi  than  elsewhere.  The  outstanding  feature  of  the  variety  trial  was 
the  performance  of  Beaming,  which  outyielded  Improved  Yellow  Dent  by 
23  bushels.  In  the  manurial  trial  the  most  phenomenal  increases,  due  to  the 
use  of  artificial  manures,  were  shown.  Rainfall  :— November,  1916,  1,040 
points;  December,  585;  January,  1917,  563;  February,  268;  March,  246; 
Ai)ril,  164.     Total,  28-36  inches. 

Coramba.—The  experiment  at  this  centre  was  conducted  upon  a  dark  and 
somewhat  heavy  alluvial  soil  that  had  been  under  paspalum  for  twelve  years. 
The  grass  sod  was  broken  up  in  November,  1915,  and  a  crop  of  sorghum  was 
grown  during  the  autumn  following.  The  preparations  for  the  maize  plots 
were  very  complete,  the  initial  ploughing  being  given  early  in  August,  when 
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all  the  debris  of  the  previous  crop  was  carefully  turned  under.  The  fallow 
received  adequate  attention,  and  on  9th  iNTovember,  1916,  when  the  experi- 
ment was  sown,  the  seed-bed  w-is  in  the  most  perfect  condition.  As  was  to 
be  expected,  the  germination  was  excellent.  In  the  case  of  Giant  White, 
nowever,  a  somewhat  thin  stand  was  secured,  owing  to  difficulties  regarding 
the  plates  of  the  seed  drill.  During  the  whole  of  the  growing  season  no  grass 
or  weeds  were  to  be  found  throughout  the  plots,  for  in  ppite  of  constant  spells 
of  wet  weather  the  work  of  cultivation  was  kept  thoroughly  in  hand.  Early 
in  February  there  was  a  pronounced  appearance  of  Leaf  Blight  in  the 
Hildreth  and  Hiawatha  plots.  Giant  White  was  also  subjected  to  a  slight 
attack  of  the  same  disease.  Up  to  this  stage  the  plots  had  presented  a  very 
pleasing  appearance,  the  growth  of  all  varieties  having  been  satisfactory  and 
very  uniform  throughout.  Rainfall: — November,  1916,  1,028  points; 
December,  563  ;  January,  1917,  524  ;  February,  245  ;  March,  224  ;  April, 
121.     Total,  27-05  inches. 

Dorrigo. — This  experiment  was  carried  out  on  a  deep,  friable,  red  volcanic 
soil,  characteristic  of  the  most  favoured  areas  of  the  plateau.  The  planting 
was  done  on  11th  November,  1916,  and  was  followed  by  a  period  of  dry 
windy  weather,  which,  owing  to  the  very  porous  nature  of  the  soil,  had  a 
retarding  effect  upon  germination.  Later,  however,  a  good  stand  was 
secured,  and  a  successful  growth  was  maintained  until  late  summer,  when 
the  abnormal  amount  of  showery  weathei'  and  the  corresponding  absence  of 
sunlight  provided  conditions  highly  favourable  to  the  development  of  Leaf 
Blight,  with  the  result  that  practically  all  varieties  were  severely  attacked, 
and  greatly  diminished  yields  resulted.  The  only  variety  to  show  absolute 
resistance  to  the  disease  was  Leaming,  though  the  crossbred.  Funk's  Yellow 
Dent  X  Leaming,  was  only  lightly  infected  ;  both  varieties,  however,  showed 
signs  of  weakness,  due  probably  to  the  need  of  sunlight.  The  cultivation  of 
this  experiment  was  somewhat  restricted,  owing  to  the  fact  that  the  paddock 
was  a  new  one  and  consequently  full  of  stumps ;  a  satisfactory  condition  was 
maintained  notwithstanding.  The  excessive  rainfall  recorded  at  this  centre 
was  as  follows:— November,  1916,  595  points  ;  December,  1,254  ;  January, 
1917,  1,290 ;  February,  805  ;  March,  557  ;  April,  256.    Total,  47-57  inches. 

Woodford  Leigh.— This  experiment  was  on  a  heavy  alluvial  soil  that  has 
been  under  cultivation  for  upwards  of  sixty  years,  being  cropped  to  maize 
and  cane.  The  preparation  of  the  seed-bed  was  uniform  with  that  adopted 
at  other  centres.  Seeding  was  carried  out  on  22nd  November,  1916,  and  the 
after-cultivation  was  done  with  scuffler  and  disc-hiller,  but  owing  to  the 
unusually  heavy  potato  harvest  engaging  efforts  elsewhere,  convolvulus,  with 
which  the  Lower  Clarence  is  rather  badly  infested,  was  able  to  make  con- 
siderable headway,  and  somewhat  diminished  yields  resulted.  Leaf  Blight 
made  its  appearance  during  the  late  summer,  but  the  damage  created  was 
comparatively  slight.  The  outstanding  feature  of  the  experiment  was  the 
yield  given  by  Leaming,  which  was  11|  bushels  per  acre  greater  than  that  of 
the  Lnproved  Yellow  Dent  plot.  This  is  the  more  surprising,  as  the  latter 
variety  had   hitherto  given  best  results   in   this  district;  furthermore,  the 
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planting  was  done  in  November,  which  is  the  most  favourable  month  for 
Improved  Yellow  Dent.  Rainfall :— November,  1916,  120  points  ;  Decem- 
ber, .564;  January,  1917,  477;  February,  419;  March,  53.5;  April,  87. 
Total,  22-02  inches. 

YorMea. — This  experiment  was  situated  on  a  black  volcanic  ridge  having  a 
deep  and  friable  soil.  This  particular  portion  of  Yorklea  might  almost  be 
termed  plain  country,  the  fall  being  very  slight ;  originally  it  was  but 
sparsely  timbered,  and  it  has  been  ringbarked  for  upwards  of  forty  years. 
Mainly  owing  to  the  wet  conditions  experienced  towards  the  end  of  1916,  the 
sowing  of  the  experiment  was  delayed  until  28th  December,  1916,  which  may 
be  taken  as  a  probable  cause  of  the  failure  of  Red  Hogan.  The  early  months 
of  1917  were  marked  by  a  heavy  rainfall,  but  in  spite  of  this  a  very  creditable 
state  of  cultivation  was  maintained.  At  an  early  stage  of  growth  the 
manured  plots  showed  to  marked  advantage  over  the  unmanured,  and  this 
a,dvantage  was  maintained  throughout.  A  perusal  of  the  figures  relating  to 
this  experiment  will  show  that,  with  the  exception  of  the  plot  where  super- 
phosphate was  applied  at  1  cwt.  per  acre,  increased  yields  were  given  by  all 
manures.  The  Yorklea  experiment  was  marked  by  the  total  failurt^  of  all 
varieties,  with  the  exception  of  Improved  Yellow  Dent  and  Leaming. 
Rainfall: — January,  1917,  .5.5.5  points ;  February,  210  ;  March,  52.5  ;  April, 
30.     Total,  13-20  inches. 

Cultivation. 

The  mode  of  preparation  throughout  the  trials  showed  a  marked  uniformity. 
The  soundness  of  the  principles  underlying  the  practice  of  fallowing  is  now 
so  universally  recognised  that  no  difficulty  was  experienced  in  securing  the 
co-operation  of  the  experimenters  in  having  an  early  and  thorough  pi-epara- 
tion  of  the  soil.  In  every  instance  the  first  ploughing  was  given  before  tlie 
end  of  winter,  and  the  soil  exposed  to  the  mellowing  effects  of  frost  and  sun. 
The  fallow  received  adequate  attention,  and  in  every  instance  the  seed  was 
sown  on  a  perfectly  satisfactory  seed-bed.  The  methods  of  planting  differed 
slightly,  in  that,  while  at  Coramba,  Sherwood,  and  "Woodford  Leigh  seed 
drills  were  available,  at  other  centres  recourse  had  to  be  had  to  the  plough 
and  harrow.  It  should  be  noted  that  the  results  were  equally  satisfactory 
under  both  systems,  the  former  possessing  the  advantage  of  speed.  The 
"drop"  was  identical  throughout  the  trials,  viz.,  three  grains  every  30  inches, 
but  the  width  betwt-en  the  drills  varied  from  4  feet  4  inches  to  4  feet 
6  inches. 

In  every  case  the  germination  was  good,  and  the  experimenters  are  to  be 
congratulated  upon  the  success  of  their  efforts  in  keeping  the  plots  free  from 
weed  growth,  and  in  maintaining  the  soil  in  that  open  healthy  condition  so 
necessaiy  in  the  cultivation  of  maize.  The  cultui-al  operations  were  fraught 
with  some  ditiiculty  owing  to  the  continuous  spells  of  wet  weather,  but 
keenness  and  judgment  were  displayed,  and  the  objective  was  attained  in 
most  instances.  Where  possible,  a  harrowing  was  given  before  the  plants 
had    attained    a    height  greater  than   5   inches,  and   this   was  followed  by 
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continuous  attention  with  scuffler  or  disc-hiller.  At  Macksville  and  KarangL 
it  was  deemed  necessary  to  plough  through  the  crop,  but  at  all  other  centres- 
this  was  avoided  by  the  use  of  the  disc-hiller. 

The  Season. 

The  maize  season  1916-17  can  hardly  be  regarded  as  being  a  wholly 
satisfactory  one.  While  in  every  instance  ample  moisture  was  forthcoming 
to  give  a  good  germination  and  strong  aftergrowth,  unfavourable  weather 
conditions  experienced  during  the  early  part  of  1917  were  responsible  for  an 
outbreak  of  Leaf  Blight  that,  except  at  Sherwood,  affected  all  the  experi- 
ments with  gi-eater  or  less  severity.  The  attack  was  particularly  marked  at 
Dorrigo,  Karangi,  and  Macksville,  and  greatly  diminished  yields  resulted  in 
every  instance.  The  disease  would  appear  to  be  influenced  mainly  by  the 
weather,  and  developed  rapidly  under  the  dull  showery  conditions  obtaining- 
at  this  time.  It  is  a  significant  fact  that  in  every  instance  immunity  was 
displayed  by  Improved  Yellow  Dent  and  Leaming.  As  these  varieties  are 
grown  on  the  Grafton  Experiment  Farm,  strength  is  given  to  the  assumption 
that  immunity  follows  acclimatisation.  Furthermore,  in  many  instances,  air- 
the  plots  approached  maturity  the  moisture  present  in  the  soil  was  more  than 
ample  for  their  requirements,  and  the  usual  sickly  appearance  was  manifestly 
accentuated,  at  least  at  Dorrigo,  by  the  abnormal  absence  of  sunlight. 

Farmers'  Varieties. 

Three  local  or  farmers'  varieties  were  included  in  the  trials.  At  Sherwood,, 
the  local  maize  was  that  known  as  Macleay  White,  which  is  very  similar 
but  an  inferior  grain  to  the  Giant  White  used  throughout  the  experiments. 
It  will  be  noted  that  this  variety  gave  a  slightly  greater  yield  than  the 
introduced  Giant  White,  but  as  acclimatisation  invariably  brings  about  a 
substantial  increase,  it  is  more  than  probable  that  the  positions  could  be 
reversed. 

At  Dorrigo  the  local  maize  was  small  Red  Hogan,  a  variety  that  has  been 
grown  on  the  plateau  for  a  number  of  years,  and  which  has  there  a  period  of 
maturity  equal  to  that  of  Leaming.  In  spite  of  the  fact  that  this  variety 
outyielded  Leaming  in  the  Dorrigo  experiment,  the  consensus  of  opinion  is 
that  Leaming  is  the  maize  of  the  future  for  the  plateau.  It  was  anticipated 
that  a  thoroughly  acclimatised  maize  would  withstand  the  rigours  of  an 
abnormal  season  with  greater  success  than  one  grown  under  strictly  coastal 
conditions. 

At  Yorklea  the  local  variety  was  one  bred  by  Mr.  S.  G.  Shepherd,  of 
Springrove,  and  known  as  "  Springrove  Surprise."  This  variety  has  won 
considerable  popularity  about  Casino,  and  has  the  reputation  of  yielding  well 
under  the  soil  and  climatic  conditions  of  that  district.  It  has  a  very  narrow 
and  deep  grain,  pale  yellow  in  colour,  but  rather  light  in  weight.  The  results- 
obtained  at  Yorklea  should  not  be  regarded  as  b^-ing  altogether  conclusive, 
as  the  seed  was  a  rather  poor  sample.  It  is  proposed,  however,  to  conduct 
further  trials  with  this  variety  during  the  coming  season,  and  for  this, 
purpose  Mr.  Shepherd  has  supplied  a  quantity  of  selected  seed. 
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Table  A. — Showing  Results  of  Maize  Variety  Trials,  North  Coast,  1916-17. 
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The  Farmers'  Varieties  were  : — Dorrigo,  small  Red  Hogan  (local) ;  Sher- 
wood, Giant  White  (local)  ;  Yorklea,  Springrove  Surprise. 

The  Results. 

A  glance  at  the  statement  of  results  will  show  that  sixteen  varieties 
underwent  trial  on  the  North  Coast  last  season.  Of  these,  however, 
eight  were  limited  to  the  Dorrigo  and  Yorklea  plots.  The  outstanding 
feature  of  the  whole  series  is  the  wonderfully  even  performance  of  Improved 
Yellow  Dent  and  Leaming.  Through  six  different  experiments,  covering  a 
wide  range  of  soils  and  conditions,  these  two  varieties  stood  quite  alone,  and 
the  results  gained  only  serve  to  emphasise  the  fact  that  up  to  the  present  no 
maize  has  been  found  to  challenge  their  superiority  for  the  North  Coast.  No 
•other  variety  made  what  can  be  accepted  as  even  a  moderate  success  in 
•comparison  with  these  two.     Several  are,  however,  worthy  of  note. 

The  crossbred  Funk's  x  Leaming  created  a  good  impression  at  Dorrigo, 
where  it  successfully  withstood  the  rigours  of  the  season,  and,  indeed, 
outyielded  Leaming  by  1|  bushels  per  acre.  It  is  unlikely  to  compete 
.against  the  last-named  to  any  extent,  however,  its  characteristics  rendering  it 
unsuitable  for  coastal  conditions. 

Gold  Standarl  Lmming,  while  failing  at  Dorrigo  and  Macksville,  yielded 
more  satisfactorily  at  Sherwood  and  Karangi.  It  is  proposed  to  conduct 
■extensive  trials  with  this  variety  on  the  North  Coast  this  coming  season. 

Kansas  Sunjlower  was  tried  at  three  centres,  and  while  failing  at  two,  gave 
fairly  good  results  under  the  drier  conditions  obtaining  at  Sherwood,  where 
it  produced  a  nice  sample  of  grain.  This  was  the  variety  most  severely 
attacked  by  Leaf  Blight,  and  at  Karangi  and  Macksville  it  almost  succumbed 
to  the  ravagt-s  of  the  disease. 
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Hildreth  and  Hiawatha. — At  none  of  the  plots  did  these  approach  to 
within  measurable  distance  of  the  yields  of  the  approved  varieties.  They 
suffered  only  slightly  less  severely  than  Kansas  Sunflower  from  the  attacks 
of  Leaf  Blight.  Possibly  under  drier  conditions  they  would  have  yielded 
more  heavily.  Hiawatha  is  apparently  peculiarly  susceptible  to  attack  by 
weevils,  and  for  this  reason,  apart  from  any  others,  is  extremely  unlikely  to 
become  popular  on  the  North  Coast.  At  seeding  it  was  observed  that  in 
every  instance  the  Hiawatha  seed  was  more  or  less  weevily,  while  all  the  other 
varieties  were  entirely  free  from  this  pest. 

Giant  White. — It  will  be  noted  that  on  the  whole  this  variety  yielded 
consistently.  At  Karangi  it  approached  to  within  3  bushels  per  acre  of 
Improved  Yellow  Dent.  It  is  worthy  of  trial  on  soils  of  moderate  fertility, 
and  is  gaining  popularity  in  several  districts  on  that  account. 

Hickory  King  was  tried  at  three  centres,  and  only  at  Sherwood  did  it 
yield  satisfactorily.  This  variety  is  likely  to  retain  its  popularity  from  its 
■wonderful  hardiness,  which  makes  maize-growing  possible  on  very  poor  soils. 
The  figures  submitted  would  indicate  that  it  is  an  unprofitable  mai/.^  to 
cultivate  on  fertile  areas. 

Goldmine. — It  was  anticipated  that  this  variety  would  have  performed  well 
at  Dorrigo,  and  it  will  be  seen  that  it  withstood  the  adverse  conditions 
experienced  at  this  centre  relatively  better  than  Silvermine,  Boone  County 
White,  Early  Yellow  Dent,  and  Reid's  Yellow  Dent.  In  a  more  favourable 
season  it  is  believed  that  it  will  prove  very  satisfactory. 

The  Ferti'iser  Trials. 

Manurial  experiments  were  carried  out  in  conjunction  with  the  variety 
experiments,  and  the  results  of  these  are  set  out  in  the  accompanying  table. 

For  comparative  purposes,  the  yields  secured  at  each  centre  are  arranged 
in    columns,    and    in    the    column    adjoining    will    be    found    the    amount 
of  profit  or  loss  per  acre  arising  from  the  use  of  each  manure.      In  drawing 
up  this  statement,  an  allowance  of  3s,  per  bushel  was  made  for   the  maize^ 
_  and  the  fertilisers  were  charged  as  follows  • — 
Superphosphate,  4s.  lid,  per  cwt. 
P5,  1\  cwt.  per  acre,  9s.  3d.  per  acre. 
P7,  2  cwt.  per  acre,  15s.  per  acre 

In  the  case  of  Dorrigo,  an  additional  2s.  6d.  per  cwt.  is  added  to  cover 
cost  of  haulage  from  Bellingen. 

At  Dorrigo  and  Sherwood,  Leaming  was  the  variety  used  for  the  manurial 
experiment,  while  at  all  other  centres  Improved  Yellow  Dent  was  selected 
for  the  purpose. 

Perusal  of  the  results  of  the  experiments  reveals  the  fact  that  on  the  old 
soil  of  Woodford  Leigh  artificial  manures  are  a  total  failiire,  This  is  borne 
out  by  the  results  of  former  experiments-.  At  Sherwood  the  superphosphate 
plots  each  returned  a  profit,  but  a  considerable  loss  was  sustained  on  the  P5 
and  P7  plots.  With  the  exception  of  Dorrigo,  where  the  trials  were  almost 
completely  upset  by  seasonal  difficulties,  the  remainder  of  the  series  is  strongly 
in  support  of  artificial  manures. 
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Table  B. — Showing  the  Results  of  Maize  Manurial  Trials,  North  Coast, 

1916-17. 
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( — )  signifies  loss. 

The  following  details  may  be  of  interest  : — 

Superphosphate,  1  ctvt.  per  acre. — It  will  be  noted  that  in  four  instances  a 
direct  loss  attended  the  use  of  1  cwt.  of  superphosphate  per  acre,  on  two  others 
the  gain  was  inappreciable,  and  even  at  Karangi,  where  phenomenal  results 
were  secured,  the  plot  was  completely  overshadowed  by  the  yields  from  the 
other  plots  where  fertilisers  were  tried.  The  results  obtained  from  1  cwt.  of 
superphosphate  are  somewhat  contradictory  to  those  of  former  years,  and  it 
will  be  necessary  to  make  further  experiments  along  these  lines  before  a 
definite  decision  can  be  arrived  at. 

Snperjjhosphate,  2  crvt,  j)er  acre. — The  increased  application  invariably 
gave  a  marked  increase  in  yield,  as  against  1  cwt.  Though  applied  with  a 
financial  loss  at  Dorrigo  and  Woodford  Leigh,  it  was  the  only  manure  to  show 
a  profit  at  Sherwood,  and  as  far  as  these  figures  go,  tJie  larger  application  can 
be  recommended  for  general  use. 

P5  (consisting  of  80  per  cent,  superphosphate  and  20  per  cent,  sulphate  of 
potash). — One  of  the  features  of  the  manurial  trials  was  the  success  attained 
by  this  mixture  at  Yorklea.  It  was  anticipated  that  a  good  response 
would  be  made  to  a  potash  manure  at  this  centre,  but  it  will  be  noted  that 
an  even  performance  is  recorded  throughout  the  whole  of  the  series.  When 
fertilisers  of  this  type  are  again  available,  their  use  can  be  strongly  advised. 
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P7  (consisting  of  equal  quantities  of  superphosphate  and  bone-dust).— On 
the  whole,  P7  yielded  less  satisfactorily  than  2  cwt.  superphosphate.  It  is 
usually  regarded  as  being  a  very  safe  and  reliable  mixture,  and  further 
trials  are  to  be  made  during  the  coming  season.  It  is  to  be  hoped  that 
results  of  a  more  comprehensive  character  will  be  available  later.  P7  met 
with  an  astonishing  success  at  Karangi,  almost  doubling  the  yield  of  the 
cinmanured  plot. 

Northern  and  North-Western  Districts. 


R.  VV.  McDIARMID,  Inspector  of  Agriculture. 

The  following  farmers  of  the  North  and  North-Western  portions  of  the 
State  co-operated  with  the  Department  in  conducting  the  maize  experiments 
last  year  : — ■ 

J.  T.  Elliot,  Dangarsleigh,  Armidale. 

T.  Farlow,  Red  Range,  Glen  Innes. 

J.  F.  Chick,  Hill  View,  Tenterfield. 

J.  T.  Cowin,  Bryan's  Gap,  Tenterfield. 

Harding  Brother.^,  Oakwood,  Inverell. 
The  experiments  consisted  of  both  variety  and  fertiliser  trials,  the  latter 
coQiprising  ordinary  applications  at  sowing  time  and  top-dressing  at  flowering. 
Generally  speaking,  the  season  was  too  wet,  with  insufficient  hot  weather  for 
best  maize  growth.  Early  frosts  were  also  experienced,  which  killed  the 
naturally  backward  and  unripened  crops.  The  frosts  were  much  earlier  and 
more  severe  than  usual,  and  caused  an  enormous  reduction  in  yield  through- 
out the  North  and  North-West.  In  most  instances  in  the  North  the  gi-ain 
was  still  in  the  milky  stage,  and  in  consequence  it  pinched  and  shrivelled  very 
much.  Only  the  very  early  maturing  varieties  were  successful  in  the  New 
England  districts.  The  cool,  wet  season  also  produced  a  grain  that  was 
considerably  smaller  than  usual,  and  inferior  to  the  typical  sample.  The 
outstanding  variety  was  Early  Yellow  Dent,  though  the  quality  was  not  up 
to  the  standard. 

The  Armidale  Plots. 
The  soil  here  was  heavy  black  basaltic,  and  of  fair  fertility.  It  was 
•cropped  with  maize  the  previous  year,  and  had  been  sown  without  manure. 
It  was  ploughed  early  in  June,  and  again  ploughed  and  harrowed  in  October. 
The  seed  was  drilled  in  on  3rd  November  without  manure.  The  rows  were 
3  feet  8  inches  apart,  and  two  grains  were  sown  every  2  feet.  The 
germination  and  early  growth  was  very  good  throughout  the  plots,  but  a 
very  severe  hailstorm  early  in  \Ianuary  was  responsible  for  much  damage 
and  an  apparent  loss  in  yield.  Fortunately  the  crop  had  not  flowered, 
otherwise  greater  loss  would  have  resulted.  Good  returns  were  anticipated 
until  early  in  April,  when  severe  frosts  occurred  throughout  the  North  and 
killed  all  the  maize  crops.  Early  Yellow  Dent  was  the  only  variety  nearing 
maturity,  and  it  naturally  gave   the   best  return.     This  variety   is  rapidly 
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gaining  favour,  and  is  replacing  the  older  and  later  varieties  more  generally 
grown  in  the  district.  The  following  table  shows  the  varieties  grown  and 
yields  harvested  from  the  Armidale  plots : — 

Table  I. — Showing  Results  of  Maize  Variety 
Trials  at  Armidale,  1916-17. 


Variety 


Learning   ... 
Funk's  Yellow  Dent 
Early  Yellow  Dent 
Reid's  Yellow  Dent 
Gold  Standard  Learning 
Goldmine 
Silvermine 

As  You  Like  It 

Funk's  X  Learning 
Chester  County  ... 


Yield  per  acre. 


bus.  lb. 

12  37 

12  38 
19  16 

8  30 

13  3 
13  5 
13  49 

4  33 

9  40 
8  24 


Date  sown,  3rd  November,  1916;  date  killed  by  frost,  9th  April,  1917. 
Little  can  be  said  concerning  the  new  varieties  under  trial  except  that 
they  are  later  than  Early  Yellow  Dent  and  probably  not  so  reliable  for  the 
district.    The  Silvermine  and  Goldmine  matured  next  to  Early  Yellow  Dent;, 
and  were  next  best  in  yield. 

The  Red  Range  Plots. 

The  plots  here  consisted  of  variety  and  manurial  trials,  and  were  sown  on 
rich  dark  basaltic  soil  following  a  crop  of  oats  of  the  previous  year. 

The  land  was  ploughed  in  April,  and  was  later  spring-tooth  cultivated. 
In  August  it  was  again  ploughed,  and  cultivated  twice  in  September  and 
October  to  kill  weeds.  After  sowing  on  7th  November,  it  was  harrowed  to 
check  the  weeds.  The  seed  was  drilled  in  rows  3  feet  8  inches  apart,  three 
grains  being  dropped  every  3  feet  6  inches,  using  10  lb.  of  seed  per  acre.  There 
was  a  splendid  germination  in  all  the  plots,  and  the  young  maize  got  ahead  of 
the  weeds.  The  wet  season  that  followed  prevented  the  proper  working  of  the 
soil  and  destruction  of  weeds,  and  also  made  it  impossible  to  carry  out  the 
top-dressing  as  ai ranged  for  with  one  plot.  Very  satisfactory  returns  were 
expected  from  all  the  plots  until  early  in  Api'il,  when  the  plants  were  killed 
by  severe  frosts.  The  Early  Yellow  Dent  was  nearly  ripe  enough,  and  conse- 
quently was  affected  least  of  all.     The  following  table  shows  the  results  : — 

Table  II. — Showing  Results  of  Maize  Trials  at  Red  Range,  1916-17. 


Variety 


Kind  and  Amount  of  Manure  per  acre. 


Yield  per  acre. 


Funk's  Yellow  Dent 
Prairie  Queen 
Gold  Standard  Learning 
Early  Yellow  Dent 


^  cwt.  superphosphate... 

\    „  ,.  

i    ,.  „  

2       )>  >> 

1       „  ,,  

1  cwt.  superphosphate  and  bone-dust 

70  lb.  P5  mixture         

No  manure 


bus.  lb. 

43  0 

45  0 

38  28 

40  0 

41  42 
45  0 

42  28 
41  7 


The.se  yields  are  very  satisfactory  considering  the  season  experienced. 
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The  rainfall  was  not  registered  near  the  plots,  but  was  undoubtedly  more 
than  lequirements.  The  season  likewise  affected  the  results  obtained  from 
the  different  fertilisers,  and  although  an  advantage  was  apparent  from  its 
use,  the  results  cannot  be  considered  conclusive. 

The  Tenterfield  Plots. 

The  location  of  the  two  experiments  in  this  district  has  already  been 
stated,  the  soil  at  each  place  being  somewhat  similar  and  typical  of  the 
district. 

At  Mr.  J.  F.  Chick's  farm  the  land  had  carried  a  crop  of  barley  and 
maize,  for  green  feed,  the  previous  year.  Ploughing  was  done  in  August, 
and  this  was  followed  by  cultivating  and  harrowing  in  September  and  again 
in  October.  The  seed  was  drilled  in  on  25th  October,  with  a  cultivation 
during  the  operation.  The  drills  were  4  feet  apart,  with  the  gi-ains  16  inches 
apart  in  them.  Superphosphate,  at  the  rate  of  1  cwt.  per  acre,  was  used 
throughout  the  plots.  Good  yields  appeared  likely  until  early  in  January, 
when  the  plo'ts  were  sever^^ly  damaged  by  a  terrific  hailstorm.  The  crop  was 
just  starting  to  flower,  and  although  it  made  a  wonderful  recovery  the 
ultimate  yields  must  have  been  very  considerably  reduced. 

The  following  table  shows  the  varieties  grown  and  the  yields  obtained 
from  each. 

Table  III. — Showing  Results  of  Maize  Variety  Trials 
at  Mr.  J.  F.  Chick's  farm,  Tenterfield. 


Variety. 

Yield  per  acre. 

bus. 

lb. 

Early  Yellow  Dent        

28 

10 

Funk's  Yellow  Dent      

30 

18 

Prairie  Queen      

29 

22 

American  Wonder         

27 

30 

Chester  County  ... 

27 

31 

Siivermine 

16 

0 

The  results  place  Funk's  Yellow  Dent  and  Prairie  Queen  ahead  of  the 
earlier  varieties,  which  is  probably  the  result  of  the  hailstorm,  for,  no  doubt, 
the  early  varieties,  through  being  more  forward,  were  affected  more.  The 
Easter  frosts  also  reduced  the  yields  to  some  extent.  The  rainfall  registered 
at  Mr.  Chick's  indicates  the  nature  of  the  season  at  Tenterfield.  The 
following  monthly  falls  are  those  of  the  growing  period  : — November,  1916, 
365  points;  December,  355;  January,  1917,  680;  February,  365;  March, 
222.     Total,  19-87  inches. 

At  Bryan's  Gap  the  land  had  been  cropped  with  oats  during  the  previous 
year.  After  providing  feed  for  the  cows  the  land  was  ploughed  in  June, 
harrowed  in  September,  and  cultivated  early  in  October  and  again  at  drilling 
time  on  20th  October.  The  seed  was  drilled  in  rows  4  feet  apart,  using  8  lb. 
of  seed  per  acre.     The  growth  was  very  good  throughout,  and  the  crops  were 
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almost  mature  when  they  were  frosted  early  in  April.  Funk's  Yellow  Dent 
was  affected  more  than  the  others.  The  growing  crop  was  cultivated  on 
16th  November,  hilled  14th  December,  and  finally  cultivated  on  li'th 
January,  1917.  In  the  top-dressing  experiment  the  fertiliser  was  scattered 
by  hand  between  the  drills,  and  cultivated  into  the  surface  soil  on  1 2tli 
January. 


Table  IV. — tShowing  Results  of  Maize  Trials  at  Mr.  J.  T.  Cowin's  farm, 

Tenterfield,  1916-17. 


Variety. 


Kind  and  Amount  of  Manure  per  acre. 


Yield  per  acre. 


Funk's  Yellow  Deut 


Early  Yellow  Deut 
Iowa  Silvermine 
Funk's  X  Learning 


No  manure 
^  cwt.  superphosphate 
*^  cwt.  superphosphate  and  70  lb.  P5  mixture 
1  cwt.  superphosphate... 
70  1b.  P5  mixture 

1  cwt.  superphosphate  and  bone-dust 
1  cwt.  supei'phosphate... 
1     ,,  ,,  

1         •  •  }«  ...  ...  ...  ... 


bus. 

lb 

19 

48 

24 

12 

34 

46 

26 

6 

19 

3S 

14 

37 

25 

0 

-6 

6 

30 

0 

*  The  70  lb.  P5  mixture  was  added  as  a  top-dressing  on  12  January,  1917. 

The  yields  here  are  very  satisfactory  considering  the  season,  and  the 
comparisons  in  the  fertiliser  plots  very  valuable.  The  increases  due  to  the 
application  of  J  cwt.  and  1  cwt.  of  superphosphate  per  acre  being  .5  and 
7  bushels  per  acre  respectively,  while  the  use  of  ^  cwt.  of  superphosphate  at 
sowing,  and   70  lb.   P5   mixture  at  flowering   resulted    in    an    increase    of 

15  bushels  per  acre  over  the  unmanured  plot.  The  P5  mixture  at  .sowing 
time,  and  bone-dust  and  superphosphate  mixed,  both  returned  diminished 
yields.  The  following  rainfall  was  recorded  near  the  plots  during  the 
growing  period  : — November.  1916,  217  points  ;  December,  26-5  ;  January, 
1917,  270  ;  February,  22  ;  March,  245.     Total,  10-19  inches. 

The  Inverell  Plots. 

These  plots  were  established  in  the  Oakwood  portion  of  the  district  on 
red  loamy  soil.  The  land  was  cropped  with  oats  the  previous  year.  It  was 
ploughed  in  August,  and  again  in  September,  and  subsequently  harrowed 
down.  The  seed  was  drilled  in  at  the  rate  of  8  lb.  per  acre  on  25th  and  26th 
October,  the  rows  being  4  feet  6  inches  apart,  single  grains  being  dropped  eveiy 

16  inches  in  the  drills.  The  germination  was  perfect,  and  subsequent  growth 
very  good,  and  the  crop  practically  ripe  when  the  heavy  Easter  frosts  were 
experienced.  These  frosts  resulted  in  pinched  grain  with  all  varieties. 
except  Early  Yellow  Dent. 
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Tabee  V. — Showing  Results  of  Maize  Trials,  Tnverell,  1916-17. 


Variety. 

Kind  and  Amount  of  Manure  per  acre. 

Yield  per  acre. 

iFunk's  Yellow  Dent 
))                >> 

Early  Yellow  Dent 

Gold  Standard  Learning  ... 

Silvermine...          

No  manure 

1  cwt.  superphosphate  ..           

i     „                 „                           

1  cwt.  superphosphate  and  bone-dust 

70  lb.  P5  mixture          

No  manure 

bus.  lb. 
42     43 
49    21 
46     19 
46     24 
49     11 
46     44 
46     54 
41       9 

The  use  of  artificial  fertiliser  has  given  an  increase  in  yield  in  each 
instance,  being  from  4  to  7  bushels  per  acre. 

The  rainfall  was  not  recorded  in  the  vicinity  of  the  plots.  However,  it 
was  on  the  whole  a  suitable  season  for  maize  at  Inverell,  though  perhaps  a 
little  too  wet. 

General  Conclusions. 

From  the  year's  experiments  it  is  evident  that  sowing  should  be  completed 
in  the  New  England  districts  by  the  end  of  October,  and  the  quickest 
maturing  varieties  should  be  used.  In  the  fertiliser  trials  the  advisability  of 
api 'lying  superphoHphate  at  sowing  time  is  fah-ly  well  demonstrated,  as  the 
following  summary  shows  : — ■ 


Fertiliser  per  acre. 

Red  Range. 

Tenterfleld. 

Inverell. 

bus.  lb. 

bus.  lb. 

bus.   lb. 

Nil 

41       0 

19     48 

42     43 

1  cwt.  superphosphate       ..           

40       0 

24     12 

46     19 

1     „                  „                    

41     42 

26       6 

49     21 

1  cwt.  superphosphate  and  bone-dust    ... 

45       0 

14     37 

46     24 

70  lb.  P5  mixture 

42     28 

19     36 

49     11 

The  top-dressing  at  flowering  time  has  given  a  large  increase  at  Tenterfleld, 
but  one  year's  results  cannot  be  regarded  as  conclusive. 


PixED  Price  for  Sulphate  of  Ammonia. 

For  some  time  past  there  has  been  a  shortage  in  the  local  supply  of  sulphate 
-of  ammonia,  and  the  Federal  Authorities  prohibited  the  exportation  of  this 
commodity,  except  under  certain  conditions,  from  the  Commonwealth. 

Arrangements  have  been  made  with  producers  of  sulphate  of  ammonia  to 
k^ep  local  requirements  fully  supplied,  and  the  price  has  been  fixed  in 
all  the  States,  except  Queensland,  at  £18  per  ton,  and  in  Queensland,  at  £19 
per  ton. 
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Farmers'    Experiment    Plots. 

Potato  Experiments,  1916-17. 
North  Coast  District. 


G.  C.  SPARKS,  Assistant  Inspector  of  Agriculture. 

Variety  and  manurial  trials  were  conducted  on  four  farms,  the  distribution 
being  as  follows,  and  as  indicated  on  the  map  on  page  15  : — 

John  Wilson,  Coramba. 

F.  Want,  Woodford  Leigh,  Clarence  River. 

Henry  Short,  Dorrigo. 

F.  Allard,  Brooklana,  Eastern  Dorrigo. 

The  Season. 

At  Coramba  and  Woodford  Leigh  the  season  left  little  to  be  desired, 
except  that  at  the  former  place  the  month  of  October,  as  is  usual  on  the 
North  Coast,  proved  slightly  dry.  Favourable  weather  obtained  throughout 
the  period  of  preparation,  and  as  a  result  the  tilth  at  seeding-time  was  good. 
Cermination  was  satisfactory,  and  the  after-cultivation  adequate.  Irish  blight 
made  an  appearance  at  Woodford  Leigh,  but  as  the  outbieak  was  a  very  mild 
one  it  is  unlikely  that  yields  were  reduced  thereby. 

The  Dorrigo  and  East  Dorrigo  experiments  encountered  unfavourable 
weather,  however,  in  that  the  dull  showery  conditions  experienced  on  the 
plateau  provided  a  particularly  good  medium  for  the  development  of  Irish 
blight,  and  as  a  result  the  plots  suffered  severely. 

Cultivation. 

At  each  centre  the  usual  early  ploughing  was  given,  and  the  fallow  was 
kept  in  order  by  harrowing.  Seeding  operations  differed  slightly.  At 
Coramba  and  Woodford  Leigh  the  sets  were  ploughed  in,  but  on  the  Dorrigo 
drills  were  made  and  the  sets  covered  by  the  return  furrow.  This  system 
gives  good  results  on  wet  situations,  the  slight  ridge  that  is  thrown  on  to  the 
sets  acting  as  a  protection.  Throughout  the  trials  germination  was  good. 
Where  possible  two  harrowings  were  given,  followed  by  successive  workings 
with  the  scuffler,  and  eventually  hilling  with  the  plough, 

Coramba. — This  experiment  was  on  a  light  alluvial  soil  that  had  been 
built  up  by  good  farming  methods,  including  green  manuring,  until  a  high 
state  of  fertility  had  been  obtained.  Ideal  conditions  were  thus  provided, 
and  this  was  supplemented  by  a  thorough  preparation  of  the  seed-bed.  The 
initial  ploughing,  10  inches  deep,  was  given  immediately  upon  the  harvesting 
of  the  maize  crop  early  in  July,  all  debris  being  turned  under.  The  fallow 
received  due  attention,  and  at  seeding  the  land  received  another  good  stirring. 
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the  crop  being  ploughed  in.  Satisfaction  proved  to  be  the  only  variety  at 
fault  as  regards  germination.  As  the  season  advanced  the  difference  betM'-een 
the  manured  and  nnmanured  plots  became  veiy  distinct,  the  vegetative 
growth  of  the  latter  being  extremely  weak. 

The  plots  thr<iughout  the  growing  period  presented  a  particularly  pleasing 
appearance.  The  work  of  cultivation  was  kept  thoroughly  well  in  hand  at 
all  times ;  and  as  a  result,  no  weeds  were  able  to  gain  hold  and  the  soil  was 
always  in  fine  mechanical  condition. 

It  will  be  noted  that,  in  spite  of  a  weak  germination,  Satisfaction  was  the 
heaviest  yielding  variety,  being  well  ahead  of  its  nearest  rivals,  und  according 
to  local  authorities  creating  a  record  yield  for  the  Coramba  district.  Tak^n 
as  a  whole,  the  experiment  i-esulted  in  the  production  of  a  wonderfully  even 
lot  of  potatoes,  which  for  size  and  soundness  would  be  difficult  to  beat ;  the 
single  exception  was  the  XJp-to-Date  plot,  the  tubers  from  which  were 
.somewhat  uneven  in  point  of  size. 

In  the  manurial  section  the  increases  brought  about  by  the  use  of  artificial 
manures  were  very  marked,  the  P4  mixture  giving  the  phenomenal  increase 
of  3  tons  7  cwt.  over  the  unmanured  plot.  Mr.  Wilson  cleared  the  whole  of 
his  crop  at  £10  per  ton;  allowing  36s.  per  acre  for  the  nianurn,  this  result 
gives  a  gross  profit  of  £31  15s.  per  acre. 

The  effective  rainfall  at  Coramba  was  1,644  points,  distributed  as  follows  : — 
August,  19K',  29  points;  September,  229;  October,  208;  November,  1,028; 
December,  150. 

Woor/fo7'd  Lei(jh. — This  experiment  was  conducted  upon  a  heavy  alluvial 
soil,  typical  of  the  "  back  lands  "  of  Woodford  Island,  and  upon  the  same 
site  as  that  of  last  season.  The  soil  cannot  be  regarded  as  being  ideal  for 
potato  culture,  having  been  cropped  for  upwards  of  half  a  century,  during 
which  period  a  constant  depletion  of  humus  has  been  permitted,  and  it  has 
acquired  the  characteristic  of  running  together  or  "setting"  to  a  marked 
degree  after  heavy  rain. 

Within  a  few  hours  of  hilling  a  storm  broke  over  the  plots,  thoroughly 
saturating  the  soil,  which  as  a  result  became  so  consolidated  that  the  tubers 
were  unable  to  make  adequate  expansion,  and  the  yields  were  minimised 
accordingly.  From  then  onward  the  general  appearance  of  the  experiment 
became  less  satisfactory,  growth  being  relatively  weaker.  Towards  the  end 
of  October  Irish  blight  appeared,  but  before  this  trouble  became  acute  a  spell 
of  dry  windy  weather  successfully  checked  it. 

When  harvesting  the  plots,  the  extraordinary  "  setting  "  of  the  soil  Avas 
clearly  manifest,  for,  in  spite  of  an  ample  rainfall,  free  fertiliser  was  plentiful 
along  the  drills. 

The  variety  trial  at  this  centre  resembled  that  at  Coramba,' in  that  Satis- 
factitm,  Manhattan,  and  Up-to-Date  repeated  their  performances,  althouo-h  in 
a  less  degree.     P4,  however,  was  the  only  manure  to  give  an  increase. 

The  rainfall  was  :— August,  1916,  201  points;  September,  420;  October, 
147;  November,  154.     Total,  9-22  inches. 
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The  Durriyo. — Both  the  Dorrigo  and  the  Brooklana  plots  were  first  crops, 
the  paddocks  having  been  under  paspahim  for  a  short  pei-iod  following  the 
felling  and  burning  of  the  scrub.  The  Dorrigo  experiment  was  on  the  loose, 
friable,  red  volcanic  soil  of  the  higher  levels,  and  that  at  Brooklana  on  the 
heavier  yellow  soil  of  the  eastern  slope — both,  it  should  be  noted,  typical  of 
their  district. 

The  history  of  these  trials  is  almost  identical — good  germination  and 
satisfactory  vegetative  growth  until  cool  showery  weather  encouraged  Irish 
blight.  At  Dorrigo  the  heaviest  yield  was  given  by  Coronation,  and  com- 
paratively good  yields  by  Queen  of  the  Valley  and  Surprise.  An  interesting 
fact  is  that  Queen  of  the  Valley,  regarded  as  being  blight-resistant,  was  one 
of  the  first  to  show  symptoms  of  the  disease. 

The  response  of  the  virgin  Dorrigo  soil  to  artificial  manures,  as  shown  in 
the  accompanying  table,  is  interesting.  The  mixture  P4  gave  an  increase  of 
more  than  60  per  cent.;  and  the  actual  figures  credit  P5  with  a  much  greater 
percentage  at  Brooklana,  at  which  centre  Satisfaction  again  proved  its 
superiority. 

The  effective  rainfall  at  Dorrigo  was  30*85  inches,  and  at  Brooklana  26-5'2 
inches. 

Couclusious. 

It  will  be  readily  understood  that  after  an  exceptional  season  great  caie 
must  be  exercised  lest  conclusions  of  an  erroneous  nature  be  drawn,  but  it 
may  be  noted  that  at  Dorrigo,  Coronation  put  up  a  good  performance  under 
adverse  conditions  ;  and  taking  into  consideration  the  reputation  achieved  by 
this  variety  at  other  centres,  it  can  with  reasonable  safety  be  recommended 
for  growth  on  the  plateau.  Further  and  moi-e  extensive  experiments  are 
being  carried  out  during  the  coming  season,  and  it  is  hoped  that  a  large 
amount  of  definite  data  will  be  available  in  due  course. 


Table  A. — Showing 

Results  of  Potato  Variety 

Trials, 

North  Coast, 

1916. 

Coramba. 

Woodford  Leigh. 

Dorri^'O. 

Broo 

klana. 

Early  Manistee  ... 

Carman  No.  1     

Manhattan 

t.     c.     q.    lb. 

4  9     2       8 

5  6     3       4 

8  0    0      0 

9  6     3       4 
8     U     1     20 

t.      c.      q.     1!). 
2       2     14 
2       0     2     24 
4       8     3       2 
4       12       7 
4       12       7 

t.      c. 

1     "o- 

1     18 

.... 

q 
o" 

1 

lb. 

0 
6 

16 
IS 
20 
4 
24 

t.      C. 
0       7 

0  16 

1  6 
1     16 
1       6 

q.     lb. 

1  25 

2  12 
0     16 
2     12 

Up-to-Date          

Surprise 

Queen  of  the  Valley 
Coronation 

1  0 

2  2 
2      7 
2     14 
1     19 

3 

1 
2 
1 

1 

0    24 

Early  Ro.«e 

Under  truly  coastal  conditions,  Manhattan,  and  Satisfaction  continue  to 
hold  their  established  positions.  in  the  potato-growing  districts  there  are 
practically  no  other  varieties  grown.  Up-to-Date  yielded  well  at  Coramba  and 
at  Woodford  Leigh,  but  it  is  unpopular  on  account  of  its  tendency  to  produce 
H  bigh  percentage  of  small  tubers. 
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On  the  whole,  Carman  No.  1  and  Early  Manistee  were  not  successful.  At 
Brooklana,  however;  they  suflfered  most  severely  of  all  varieties  from  the 
blight,  and  it  is  anticipated  that  Early  Manistee,  at  least,  will  prove 
satisfactory  under  more  favourable  conditions. 

Table  B. — Showing  Results  of  Manurial  Trials,  North  Coast,  1916. 


Coramba. 

Woodford  Leigh. 

Dorrigo. 

Brooklana. 

Superphosphate,  2  cwt. . . . 

P4,  3cwt 

P5,  2i  cwt 

P6,  3  cwt.            

t.     c.      q.   lb. 

7  6     2    22 

8  0     0       0 
7     14    2      0 

4     12  '3'   12 

t.      c.      q.     lb. 

3  19     3     24 

4  8    3      2 
4      7     2      0 

t.      C.      q.     lb. 

1  16    0     16 
3      2     10 

2  12    0      0 
2      5    2     18 
1     18     1     16 

t.      c.      q.     lb. 
1       7     1      16 
1       6     0     16 
1     16     2     12 

No  manure          

4       7     3     12 

0       6     2     16 

Manhattan  was  the  variety  used  for  these  trials. 

As  regards  the  composition  of  the  mixed  fertilisers,  one  ton  of  each 
contains  : — 

P4 — Sulphate  of  ammonia,  4  cwt.  ;   superphosphate,   13  cwt.  ;  sulphate 

of  potash,  3  cwt. 
P5 — Superphosphate,  16  cwt. ;  sulphate  of  potash,  4  cwt. 
P6 — Bone-dust,  12  cwt.;    superphosphate,   4  cwt.;    sulphate  of  potash, 
4  cwt. 

Great  success  was  achieved  with  artificial  manures  at  Coramba,  Brooklana, 
and  Dorrigo.  A  loss  of  2  cwt.  per  acre  was  experienced  on  the  superphos- 
phate plot  at  Dorrigo,  but  substantial  increases  were  recorded  from  all  other 
manured  plots  at  the  three  centres. 

Financial  loss  attended  the  ipanure  experiments  at  Woodford  Leigh.  The 
cost  of  the  manure  was  more  than  enough  to  absorb  the  increase  brought 
about  by  the  P4  dressing,  and  actual  decreases  of  yield  were  recorded  at  the 
other  plots.  This  experiment  cannot  be  regarded  as  conclusive,  however.  It 
has  been  suggested  that  the  presence  of  free  fertilisers  in  the  drills  has  a 
detrimental  effect  upon  the  crop,  and  observations  during  a  normal  season 
have  revealed  an  extremely  unsatisfactory  soil  condition.  The  subject  of 
green  manuring  is  one  that  should  receive  careful  consideration,  particularly 
from  farmers  on  the  older  soils.  It  can  be  regarded  as  quite  certain  that  in 
a  comparatively  short  time  this  system  would  bring  about  a  pronounced 
change  for  the  better  and  induce  a  condition  responsive  to  artificial  manures. 

On  the  Clarence  River  "old  timers"  proclaim  unquestionable  signs  of  a 
return  of  the  wet  seasons  and  a  consequent  permanent  Hooding  of  the  swamps. 
As  it  is  upon  these  areas  that  the  bulk  of  the  Clarence  River  potato  crop  is 
produced,  it  is  possible  that  the  need  for  green  manuring  may  become  more 
acute  if  the  output  is  to  be  maintained. 
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Weeds  of  New  South  Wales* 


J.  H.  MAIDEN,  I.S.O.,F.R.S.,  F.L.S., 
Governmeut  Botanist,  and  Director  of  the  Botanic  Gardens,  Sydney. 

Thorn  Apple  or  False  Castor  Oil  Plant  {Datura  Stramonium  L.). 

Botanical  description. — A  rather  tall  bushy  annual.  Leaves  ovate,  angular , 
irregular  toothed  or  lobed.  Flowers  solitary,  shortly  pedunculate.  Calyx 
loosely  tubular.  Corolla  funnel  ("  trumpet  ")  shaped,  above  3  inches  long, 
white.     Capsule  nearly  globular,  very  prickly. 

Popular  description. — A  somewhat  succulent,  bright  green,  heavy-smelling 
herb  of  2  or  3  feet  high,  growing  in  waste  places.  The  leaves  are  rather 
large,  irregularly  cut  or  toothed,  and  paler  on  the  underside.  Flowers  large, 
white,  usually  described  as  trumpet-shaped.  The  fruit  (the  "  prickly  pod  " 
of  farmers)  is  rather  large,  much  rougher  than  a  nutmeg  grater,  and  it  sheds 
a  large  number  of  black,  kidney-shaped  seeds  which  have  little  dots  over 
them. 

Other  species. — Ewart  and  Tovey  ("  Weeds,  &c.,  of  Victoria  ")  have  a 
figure  of  Datura  Stramonium;  while  in  the  Queensland  Agricultural  Journal 
for  July,  1917,  p.  31,  C.  T.  White  has  useful  notes  on  and  photographs  of 
Datura  Tatula,  the  Purple  Thorn  Apple  (a  species  with  purple  stems  which 
is  obtaining  a  rather  firm  hold  in  the  colder  parts  of  New  South  Wales), 
D.  ferox,  a  Thorn  Apple  new  to  Queensland,  and  D.  Metel,  the  Hairy  Thorn 
Apple,  not  uncommon  in  Queensland.,  but  not  an  escape  in  New  South  Wales, 
as  far  as  I  know.  There  is  also  a  native  species  of  Datura,  viz.,  D.  Leich- 
hardtii  F.v.M.,  which  is  confined  to  Queensland. 

Common  Names. — In  the  Jerilderie  case,  to  be  presently  referred  to,  the 
local  doctor  informed  me  that  the  plant  was  known  as  "  Wild  Casto:-oil 
Plant."  Throughout  the  greater  part  of  New  South  Wales  its  most  common 
name  is  "  Castor  Oil "  without  any  qualification,  and  I  will  presently  show 
how  regiettable  the  use  of  this  name  is,  causing  the  greatest  confusion. 
Confusion  of  name  is  especially  to  be  regietted  when  a  poison-plant  may  be 
referred  to.  In  most  English  speaking  communities  it  goes  under  the  name 
of  "  Thorn  Apple,"  and  I  would  like  to  see  the  use  of  this  name  encouraged 
by  people  who  find  Datura  too  much  for  them.  In  the  United  States  it  has 
other  names,  which  I  have  not  seen  used  in  x4.ustralia  and  which  need  not  be 
mentioned  here,  except  "  Jimson  Weed  "  (a  contraction  of  "  Jamestown 
Weed,"  from  the  North  Carolina  town),  which  is  much  employ-  d  in  American 
literature. 

Confusion  with  th?  True  Castor  Oil  Plant. — A  few  years  ago  I  started  a 
discussion  in  the  papers  as  to  whether  this  plant  Is  poisonous,  and  to  what 
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extent.     The  statements  made  were  most  of  them,  very  interesting,  and  I 

tried  to  sift  them  out  into  (a)  Thorn  Apple  or  False  Castor  Oil  Plant  {Datura 

Stramonium)  and  (6)  True  Castor  Oil  Plant  {Ricinus  commtmis). 

Most  of  the  correspondents  referred  to  the  Thorn  Apple ;  a  few,  including 

the  following,  evidently  referred  to  the  True  Castor  Oil  Plant  : — 

From  the  contradictory  evidence  given,  would  it  not  be  possible  to  suppose  that  its 
poisonous  properties  dependetl  somewhat  on  the  district  in  which  it  grew?  Although 
introduced  into  the  Loyalty  Islands,  its  medicinal  properties  are  well  known  there.  The 
natives,  and  also  the  Europeans,  will  chew  from  half  to  a  whole  seed,  thiwwing  away  the 
residue.  In  New  South  Wales,  on  the  other  hand.  I  know  of  an  instance  where  onty  a 
small  portion  of  a  seed  was  eaten,  resulting  in  terrible  pains  in  the  abdomen,  accompanied 
by  violent  vomiting.  The  plant  is  of  great  use  for  shade  purposes  in  poultry  runs,  where 
I  have  seen  the  young  leaves  eaten  off  with  no  ill-eifects. 

The  following  two  I  will  not  be  certain  about,  although  I  can  make  a 

guess,  as  the   True   Castor  Oil  Plant  is  far  more  sensitive  to  cold  than  the 

Thorn  Apple.     Thy  were  probably  the  latter. 

I  distinctly  remember  that  on  one  occasion,  about  two  seasons  ago,  cattle  ate  down 
quite  a  large  and  well-grown  patch  of  this  plant  without  sufferuig  any  ill  effects  whatever. 
They  left  only  stalks  about,  from  1  foot  to  18  inches  high.  I  cannot  clearly  recollect, 
but  I  think  the  plants  could  not  have  reached  I.eyond  the  flowering  stage. — ("Gua- 
binga,"  Terra  Bella,  via  Wellington,  21st  November,  1907.) 

In  a  recent  Agricultural  Gazette  you  inquired  of  readers  whether  cattle  ate  the  wild 
castor  oil  plant.  I  state  positively  that  they  eat  it  in  all  its  stages  of  growth,  and  after 
it  is  dead.  As  to  its  effects,  I  may  say  that  I  saw  twelve  head  of  young  cattle  (out  of  a 
travelling  mob)  die  \v-ithin  an  hour  after  eating  dry  castor  oil,  and  last  autumn,  after 
turning  a  six  months'  heifer  out  of  a  yard  that  it  had  been  in  all  night  without  footl, 
I  found  it  dead  in  a  patch  of  dry  castor  oil  close  by  shortly  after.  It  appears  to  me  to 
be  very  fatal  to  hungry  stock.  I  have  seen  my  sheep  eating  both  dry  and  green,  also 
rabbits  eating  the  small  young  plants. — ^(Murga,  6th  January,  1908.) 

Further  classification  of  the  evidence. — (1)  Evidence  that  stock  eat  the  weed 

{Thorn  Apple),  but  that  it  does  not  poison  them  : — 

Mr.  E.  W.  Turner,  jun.,  writes: — In  reply  to  Mr.  Maiden's  inquiry  whether  stock  will 
eat  castor  oil  weed,  I  have  seen  sheep  eat  the  dry  pods  freely.  I  could  not  guarantee 
there  were  many,  or  even  any,  seeds  in  the  pods,  but  can  swear  to  the  pod-eating  all 
right.  Of  1,000  sheep  running  amongst  castor  oil  for  a  fortnight,  only  two  died, 
and  as  most  of  the  mob  were  eating  the  pods,  I  could  not  understand  why  it  should 
affect  some  and  not  others.  The  paddock  in  which  the  sheep  were  had  plenty  of  castor 
oil  and  a  fair  amount  of  grass.  The  identity  of  castor  oil  cannot  easily  be  mistaken, 
because,  no  matter  what  name  it  goes  under,  it  always  has  the  same  beastly  smell. 

Mr.  H.  V.  Jacob,  Boggabri,  writes : — I  have  seen  this  plant  growing  in  large  quantities 
in  this  district,  and  some  ten  years  ago  the  late  Mr.  A.  T.  Brooke,  who  at  that  time 
owned  Milchengorie  Station,  told  me  that  he  would  never  allow  the  plant  to  be  cut  up, 
as  it  was  good  feed  for  sheep.  I  have  seen  the  sheep  at  times  strip  every  particle  of 
leaf  off  the  bush,  and  apparently  it  did  them  no  harm,  although  I  must  confess  the  sheep 
did  not  touch  it  till  practically  every  other  particle  of  food  was  consumed.  Li  the  1902 
drought  the  plant  was  fairly  luxuriant,  and  the  sheep  cleaned  every  leaf  off  without 
any  harm,  while  the  plague  of  mice,  which  were  at  that  time  very  thick,  climbed  the 
stalk  of  the  plant  and  devoured  the  seed  very  readily.  x\s  the  seed  is  enclosed  in  a  very 
prickly  pod,  the  cattle  or  other  stock  could  not  touch  it,  but  the  mice  were  able  to  gnaw 
the  pod  through,  and  thus  get  at  the  seed.  The  latter  is  small  and  black,  and  probably 
each  pod  contains  a  few  hundred  seeds.  The  castor-oil  plant  prefers  the  rich  river  flats, 
as  a  rule,  although  it  often  grows  on  the  black  soil  near  the  river,  but  I  have  never  seen 
it  grow  anywhere  but  fairly  handy  to  the  river,  and  it  never  seems  to  spread  to  any  extent. 

Mr.  van  der  Merwe,  then  of  the  Hawkesbury  Agricultural  College,  wrote  to  me  that  in 
the  Orange  Free^State,  South  Africa,  stock  never  seenitd  to  touch  it.  but  they  must  have 
gradually  acquired  a  taste  for  it,  for  one  year  after  the  plants  were  nearly  fully  developed 
the  cattle  started  eating  them,  and  soon  stripped  off  all  the  leaves,  leaving  only  the 
stems  and  thomy^seed^heads,  atul  even  these  which  were  not  quite  ripe  were  eaten.     1 
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distinctly  remember  a  cow  picking  oft  one  ot  these  heads  and  chewing  it,  while  I 
wondered  how  they  managed  to  eat  the  prickly  stuff.  The  following  year  the  j-oung; 
plants  were  not  given  a  chance,  but  were  eaten  as  soon  as  they  grew  high  enough  to  be 
fed  off.  It  was  known  that  the  plant  was  poisonous;  but  we  had  begim  to  look  ujwn  it 
as  not  poisonous  to  cattle.  It  may  be  that  the  cattle  were  gradually  immunised  agai  .st 
the  effects  of  the  poison  by  small  doses,  until  they  could  even  eat  the  seeds  with  no  bad 
effects,  and  that  this  may  account  for  the  fact  that  there  were  no  fatalities. 

Mr.  Percy  Murray,  of  Canowindra,  writes : — ^I  have  seen  cattle  and  sheep  eating  these 
pods  greedily  all  day  long,  and  when  I  have  killed  ration  sheep  the  stomach  has  be  r n 
full  of  seeds.  Fowls  are  also  very  fond  of  them;  also  quail  I  have  shot  have  nothing  else 
in  their  crops  hnt  the  castor  seed.  The  cattle  also  eat  the  leaves,  but  sparingly;  rabbits 
will  eat  all  the  bark  when  they  are  cut  down.  I  am  satisfied  in  my  mind  that  the  ca.s.or 
oil  here  is  not  the  cause  of  deaths. 

Another  letter  is  from  a  well-known  pastoralist  in  the  Merriwa  district,  who  desires 
that  his  name  shall  not  be  published.  He  writes  :  It  is  a  common  thing  for  cattle  to  cat 
the  leaves  of  the  castor  oil  plant,  without  any  ill  effect. 

(2)  Evidence  that  stock  eat  the  weed  and  that  it  poisons  them  : — ■ 

Mr.  P.  R.  Gordon,  the  late  Chief  Inspector  of  Stock,  Queensland,  reported  that  the 
stomachs  of  cattle  that  had  died  contained  Stramoyiium  plant,  and  analysis  traced  the 
poison  to  this  plant.  He  adds  :  It  may  be  remarked  that  in  each  instance  the  poisoning 
was  confined  to  quiet  milking  cattle,  and  it  will  be  found  as  a  rule  that  mortality  from 
poisonous  plants  is  confined  to  quiet  milkers,  or  their  progeny.  These  pet  animals  will 
nibble  at  and  eat  plants  that  ordhiary  bush  cattle  will  not  touch,  unless  forced  to  do  so 
from  sheer  starvation. 

Mr.  R.  W.  Peacock,  Manager  of  Bathurst  Experiment  Farm,  writes : — Last  year  a 
couple  of  our  sheep  died  suddenly,  and  upon  post-mortem  examination  their  paunches 
were  found  full  of  this  plant,  and  the  lining  membrane  in  a  very  inflamed  condition. 
I  haven't  the  slightest  doubt  but  that  death  was  caused  by  it. 

(3)  Evidence  that  stock  will  not  eat  the  plant. — -My  own  cow  (and  her 
successor)  grazed  in  a  paddock  containing  Thorn  Apple  plants.  I  eventually 
eradicated  them  entu-ely,  but  I  never  saw  a  cow  (nor  a  horse)  touch  one  of 
the  plants,  although  I  watched  carefully  for  years.  The  old  Benevolent 
Asylum  grounds  at  Sydney  (now  resumed  for  the  railway  station)  always 
had  Thorn  Apple  plants  growing  amongst  the  grass,  and  the  Asylum  cows 
treated  them  with  contempt.  I  watched  these  plants  for  years,  and  never 
knew  them  to  be  touched. 

Many  stock-owners  have  told  me  during  the  last  twenty  years  that  they 
have  never  known  stock  to  eat  this  plant. 

For  twenty  years  I  have  systematically  observed  it  near  milking  yards 
and  stables  in  hundreds  of  places  in  country  districts.  In  cases  where  I 
have  mentioned  to  the  farmer  or  daii-yman  that  the  plant  might  be 
poisonous,  my  remark  has  been  invariably  received  with  incredulity,  as 
indeed  the  very  presence  cf  the  weed  would  indicate. 

V.  K.  Chesnut,  an  authority  on  the  subject,  in  his  "  Thii-ty  Poisonous 
Plants  of  the  United  States  "  (Farmers'  Bulletin,  U.S.  Dept.  Agiic,  No.  86, 
p.  30),  says  :  "  One  or  two  instances  are  recorded  [the  italics  are  mine],  in 
which  cattle  have  been  poisoned  by  eating  the  leaves  of  young  plants  which 
were  present  in  grass  hay."  I  look  upon  Prof.  Chesnut's  evidence  as  very 
important. 

The  evidence  is  more  or  less  contradictory,  but  not  irreconcilable.  There 
is  no  doubt  that  some  cattle  and  sheep  eat  the  plant,  and  that  most  cattle 
refuse  to  touch  it.     The  evidence  that  some  cattle  and  sheep  eat  it  without 
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inimious  efiects  is  perfectly  clear.  The  probable  explanation  is  that  given 
by  Mr.  van  der  Merwe,  that  animals  eating  it  in  small  quantities  to  begin 
with,  gradually  become  immune  to  its  poisonous  effects.  A  rigid  modern 
series  of  experiments  on  the  effects  of  this  plant  on  stock  is  a  desideratum, 
and  I  hope  it  can  be  carried  out,  for  we  have  already  too  many  "  open  verdicts" 
in  regard  to  the  deaths  of  stock.  I  think  that  my  suggestion  as  to  the  licking 
up  of  seeds  from  the  ground  should  be  followed  up,  as  this  may  be  a  clue 
to  some  reputed  cases  of  poisoning. 

The  question  of  prolonged  use  of  small  doses  and  consequent  immunity 
is  so  important  as  to  require  emphasis.  I  have  know^n  wharf  labourers  to 
chew  such  a  quantity  of  tobacco  as  I  think  would  either  kill  or  seriously 
affect  the  health  of  an  ordinary  man. 

Dragendorff  writes  of  Datura  Stramonium  : — "  Leaves  and  seeds  are  used 
like  Atropa  (Deadly  Nightshade)  and  Hyoscyamm  (Henbane).  .  .  .  The 
seed  contains  Hyoscyamin,  Atropin,  Hyoscin,  and  Oxyatropin."  The 
leaves  contain  the  poisonous  alkaloid  Daturine  of  some  chemists,  but  in 
much  smaller  proportion  than  the  seeds.  Even  the  latter  possess  only 
I'lO  per  cent. 

In  cases  in  which  stock  have  eaten  the  herb,  I  desii"e  to  know  whether  the 
toxic  effect  which  has  been  recorded  is  in  any  way  owing  to  the  very  dangerotis 
seeds  (in  some  cases  the  empty  seed-pods  have  been  eaten),  or  can  be 
attributed  to  foliage  alone.  It  is  a  disgi'ace  to  us,  an  important  stock- 
owning  country,  that  we  have  not  yet  settled  this  point.  Personally  I  have 
raised  it  frequently  enough. 

Our  best-known   Asthma  Remedy. — The  leaves  of  Thorn  Apple  have  been 

used  in  Em'ope  for  a  century  or  more,  for  mixing  with  tobacco  for  smoking 

in  cases  of  asthma,  just  as  Euphorbia  pilulifera  is  sometimes  employed  by 

people  in  Australia,  who  use  it  for  a  similar  complaint.     There  is  no  doubt 

it  often  gives  relief  in  this  distressing  complaint,  and  Stramonium  cigars 

could  be  made  locally  just  as  they  have  been  in  Europe  for  close  on  fifty  years. 

A  rough  article  could  be  made  for  domestic  use,  or  the  leaves  may  be  merely 

smouldered  (with  or  without  the  aid  of  saltpetre)  and  the  smoke  inhaled. 

As  regards  the  sale  of  these  medicinal  cigars,  the  revenue  authorities  offer  no 

objection  to  them,  provided  they  are  made  wholly  of  Stramonium,  and  are 

not  so  made  up  and  advertised  as  to  lead  the  public  to  believe  that  they  are 

tobacco. 

Poisonous  nature  of  the  seeds. — Following  are  extracts  from  an  illustrated 

article  I  wrote  for  the  Sydyiey  Mail  of  5th  April,  1890  : — 

In  the  early  part  of  the  last  month  two  men  were  camping  near  Jerilderie,  when  one  of 
them  gathered  a  quantity  of  a  plant  which  he  believed  to  be  marshmallow,  made  a 
•decoction  of  it,  which  was  drunk  cold  by  himself  and  his  companion,  with  the  result 
that  they  became  so  seriously  ill  that  they  had  to  be  conveyed  to  the  Jerilderie  Hospital. 
Under  the  skilful  treatment  of  Dr.  A.  C.  Robinson  the  men  fortunately  recovered,  and  to 
that  gentleman  I  am  indebted  for  a  sample  of  the  plant,  together  with  some  notes  on  the 
case.  The  plant  proves  to  be  Datura  Stramonium  L.,  the  well-known  Thorn  Apple  of 
Europe,  which,  singularly,  bears  the  name  of  "  Wild  Castor-oil  Plant"  in  the  district 
in  which  this  unfortunate  occurrence  took  place. 
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Thorn  Apple  or  False  Castor  Oil  Plant  (Datura  Stramonium  L.) 

A.  A  flower  laid  open  to  show  the  arrangement  of  the  five  stamens  and  pistil. 

B.  The  fruit,  showing  the  leatherj-  pericarp,  dehiscing  by  four  valves. 

c.  A  seed,  which  is  somewhat  kidney-shaped,  and  covered  with  large  shallow  pits. 

Weeds  of  New  South  Wales. 
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Although,  as  far  as  1  kiiow,  this  is  the  first  recorded  instance  of  poisoning  by  Thorn 
Apple  or  Stramonium  in  the  AustraUan  colonies,  cases  are  on  record  of  poisoning  by  it 
in  Europe;  while  in  India  Thom  Apple  poisoning  is  a  common  occurrence,  chiefly  because 
it  is  administered  from  bad  motives.  The  plant  is  common  enough  in  all  the  colonies, 
chiefly  near  populated  places,  and  its  chief  situations  are  near  waste-heaps  on  which  the 
rubbish  of  cultivated  places  has  been  thrown.  It  is  also  by  no  means  a  "new  chum," 
and  was  probably  introduced  with  garden  seeds  in  the  first  instance. 

I  now  quote  Dr.  Robinson's  words  in  regard  to  his  Jerilderie  patients:  "  One  of  the 
men  wJien  brought  here  was  comatose,  the  other  was  able  to  walk,  but  was  excited,  and 
suffering  from  delusions.  I  used  emetics  (zinc  sulphate)  and  the  stomach  pump,  after 
which  I  administered  copious  draughts  of  strong,  hot  coffee.  In  about  twelve  hours  after 
taking  the  plant  both  were  able  to  walk  about,  but  the  mind  was  deranged  in  the  worst 
case  for  forty-eight  hours.  Both  afterwards  described  the  effects  they  felt  to  be  a 
swelling  of  the  tongue,  thick  speech,  giddiness,  and  drowsiness.  One  man  said  his  hea<l 
and  body  seemed  to  swell  as  if  it  would  burst  through  the  skin.'  From  what  I  can  learn, 
the  men  were  fortunate  in  escaping  with  their  lives,  and  one  man  has  particular  cause 
for  gratitude.  I  make  iiO  apology  for  detailing  the  symptoms  and  treatment,  especially 
as  the  plant  is  spreading,  and  poisoning  by  it  may  have  to  be  coped  with  it  in  the  absei.ce 
of  a  medical  man. 

Mr.  C.  Pierrepont  Johnson  records  that  accidents  have  frequently  happened  in  Europe 
i  1  swallowing  an  infusion  of  Thoni-apple  herb  in  mistake  for  other  preparations,  as  was 
the  case  at  Jerilderie.  Dr.  Taylor  records  an  instance  in  which  a  woman  took  two 
teacupfuls  of  the  infusion,  instead  of  senna  tea.  She  was  seized  with  giddiness,  fainted, 
and  became  quite  insensible  in  two  hours,  but  the  contents  of  the  stomach  being  removed 
by  the  stomach  pump,  she  eventually  recovered. 

The  seeds  are  by  far  the  most  poisonous  jwrtion  of  the  plant,  and  have  caused  death 
in  numerous  recorded  cases.  In  India  there  were  twenty-one  deaths  out  of  ninety-two 
cases.  Sixteen  grains  killed  a  child  in  twenty-four  hours,  and,  as  the  plant  seeds  freely, 
it  is  proper  to  put  people  on  their  guard. 

The  following  amusing  accoimt  of  the  effect  of  the  Thorn  Apple  on  some  British 
soleliers  in  North  America  early  in  the  seventeenth  century  is  taken  from  Beverley's 
"  History  of  Virginia  "  :  This,  being  an  early  plant,  was  gathered  very  young  for  a 
boiled  salad  by  some  of  the  soldiers  sent  thither  to  quell  the  rebellion  of  Bacon,  and 
some  of  them  ate  plentifully  of  it,  the  effect  of  which  was  a  very  pleasant  comeely,  for 
they  turned  natural  fools  upon  it  for  several  days.  One  would  blow  a  feather  into  the 
air,  another  would  dart  straws  at  it  with  great  fury;  another,  stark  naked,  was  seen 
sitting  up  in  a  comer,  like  a  monkey,  grinning  and  making  mouths.  A  fourth  "would 
fondly  kiss  anel  paw  his  companions,  and  sneer  in  their  faces  with  a  countenance  more 
antic  than  any  on  a  Dutch  doll.  Li  this  frantic  condition  they  were  confined,  lest  in 
their  folly  they  should  destroy  themselves.  A  thousand  simple  tricks  they  played, 
but  after  eleven  days  returned  to  themselves  again,  not  remembering  anything  that 
had  passed. 

From  the  following  stattment  it  will  be  seen  that  we  have  a  far  earlier 

recoid  of  poisoning  by  the  seeds,  but  there  are  few  records  altogether;  it  is 

hardly  possible  that  there  are  not  more  occm-rences  of  this  kind  : — 

Dr.  Henry  Early  (Australian  Medical  Journal,  vol.  II,  1857,  p.  241)  describes  seven 
cases  of  poisoning  amongst  children  in  the  Immigrants'  Home,  Melbourne.  The 
symptoms  and  signs  were  dilated  pupils,  a  bright  scarlet  efflorescence,  rapid  pulse,  much 
thirst,  great  excitement,  maniacal  paroxysms,  startings,  muttering,  anel  occasional 
screaming,  and  catching  at  imaginary  objects.  Half  a  drachm  of  the  seeds,  which  were 
fortunately  immature,  were  obtained  from  the  motions  in  one  case.  All  recovered. 
Dr.  P.  T.  Thane,  of  Yass,  New  South  \A'ales,  in  1899  (Australian  Medical  Gazette,  p,  54) 
records  three  cases,  two  fatal.  One  was  a  girl  of  5  at  Yass.  There  were  flushed  face  anel 
rapid  breathing,  and  later  dilated  pupils,  loss  of  conjunctival  reflex,  tonic  spasms  of  the 
muscles,  a  temperature  of  104-4  elegrees,  and  elrowsiness  without  elelirium.  The  seeds 
were  vomited,  passed  in  the  motions,  and  found  post-mortem  in  the  stomach.  Ar.other 
case  had  occurred  at  Wagga  three  years  before.  The  temperature  rose  to  104-6  degrees, 
and  there  were  coma,  clonic  spasms,  elelirium,  dilated  pupils,  and  death  in  fifteen  hours. 
A  previous  case  at  Yass,  under  Drs.  Enghsh  and  Doolan,  had  had  delirium,  elilated 
pupils  and  a  dry  skin,  but  no  rise  in  temperature;  recovered. — (Dr.  J.  B.  Cleland,  in 
Agric   Gazette,  Tas.,  xxii,  366,  1914.) 
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Where  it  is  fo%ind. — It  is  now  widely  diffused  in  New  South  Wales,  as  is 
shown  by  the  following  information  supplied  by  the  Local  Government 
Department  in  June,  1917,  as  to  the  municipalities  and  shii'es  in  which  it 
has  been  declared  to  be  noxious. 


Municipalities. 

Shirks. 

Aberdeen. 

Coonamble. 

Tumut. 

Cesenock. 

lUabo. 

Amiidale. 

Dubbo. 

Warren. 

(^bbora. 

Port  Stephens 

Bingara. 

Kiama. 

Windsor. 

Coreen. 

Marthaguy. 

Botany. 

Picton. 

Young. 

Crookwell. 

Wingadee. 

Braid  wood. 

Tenterfield. 

Hume. 

Wiser  than  we,  Victoria  has  long  since  proclaimed  it  for  the  whole  State. 
Following  are  abstracts  of  some  typical  reports  published  by  me  in  the 
Gazette  many  years  ago  : — 

Pretty  well  diffused ;  usually  in  good  land,  in  the  warmer,  moister  parte  of  the  colony, 
but,  like  many  other  weeds,  adapting  itself  more  and  more  to  circumstances.  In  the 
valley  of  the  Hunter  and  other  northern  rivers  it  is  very  abundant. 

As  a  rule,  grows  in  rich  soils,  especially  cultivated  land,  in  which  it  is  spreading.  No 
special  attempt  has  been  made  to  eradicate  it.  LocaDy  called  "Devil's  Stinkweed  " 
(Emu  Plains). 

An  utterly  useless  weed,  with  a  most  unpleasant  smell.  Mostly  frequents  the  rich  river 
flats  and  the  roadsides,  where  it  grows  in  countless  numbers  unchecked.  Is  kept  in 
check  on  cultivated  land  by  hoeing  annually.  (Pomona,  Wellington.)  Erroneously 
known  here,  and  in  many  other  parts  of  the  colony,  as  "  Castor  Oil  Plant,"  but  not  to  be 
confused  with  Bicinus  communis,  the  real  Castor  OU  Plant. 

Spreads  rapidly  in  cultivated  land  and  rich  soils,  while  poor  grass  lands  are  almost  free 
from  it.     No  steps  have  been  taken  to  eradicate  it.     (Wellington.) 

Found  growing  throughout  the  district.     (Eglinton,  Bathurst.) 

Mostly  frequents  cultivated  land.  Introduced  with  the  packing  of  fruit-trees  from 
the  nurserymen.     (Manilla.) 

Is  rapidly  spreading  on  cultivated  lands,  and  utterly  useless.  It  is  locally  known  as 
"Oil  Plant."     (Singleton.) 

How  to  deal  with  it. — It  would  be  a  good  thing  to  make  a  raid  on  these 
plants  year  after  year,  wherever  they  work  mischief ;  pulling  or  hoeing  them 
out  when  the  plant  is  in  flower  is  best.  They  should  never  be  allowed  to 
seed.  To  carry  out  this  advice  effectively  will  be  a  matter  of  the  greatest 
difficulty,  since  the  weed  is  enormously  developed  in  New  South  Wales ;  and, 
fmther,  its  commonest  habitat  is  the  banks  of  rivers  and  creeks — precisely 
where  cattle  have  to  go  to  drink. 

The  accompanying  plate  is  reproduced  from  the  Agricultural  Gazette, 
June,  1891. 
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Popular  Descriptions  of  Grasses* 

E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 

THE  FESCUE  GRASSES. 

In  the  Fescue  grasses  there  are  several  flowers  to  each  flower-head,  as  in  the 
Brome  grasses,  but  they  are  much  narrower  and  smaller  in  the  former  than 
in  the  latter.  The  outer  sheath  or  glume  of  each  flower  in  the  Fescue  grasses 
is  also  generally  obtuse,  and  not  sharp  or  two-pointed  as  in  the  Brome 
grasses. 

The  Fescue  grasses  are  found  growing  naturally  in  the  temperate  and 
elevated  portions  of  the  globe.  The  useful  kinds  are  much  more  numerous 
than  the  useless;  nearly  all  varieties  possess  tussocky  habits,  one  or  two 
only  having  slightly  creeping  roots. 

For  the  sake  of  convenience,  the  Fescue  grasses  can  be  divided  into  broad- 
leafed  and  fine-leafed  species,  and  the  principal  ones  in  this  State  are  : — 
Broad-leafed — 

Tall  Fescue  or  Giant  Fescue  {Festuca  arundinacea  Vill.). 
Meadow  Fescue  {F.  pratensis  Huds.), 

Fine-leajed — 

Sheep's  Fescue  and  its  varieties  {F.  ovina  Linn.). 
Hard  Fescue  {F.  duriuscula  Linn.). 
Red  Fescue  and  Chewing's  Fescue  {F.  rubra  Linn.). 
Rat's  Tail  Fescue  {F.  hro7noides  Linn.). 

Broad-leafed  Varieties. 
Tall  or  Giant  Fescue  {Festuca  arundinacea). 

This  is  a  very  strong-growing  grass,  with  broad  leaves  and  a  deep  fibrous 
root.  It  may  be  distinguished  from  the  ordinary  Meadow  Fescue  by  its 
larger  size,  and  the  more  pointed  shape  of  its  grain.  The  back  of  the  seed 
is  also  rough,  owing  to  the  presence  of  minute  spines,  which  are  easily  seen 
under  an  ordinary  lens.  The  grass  has  a  tussocky  habit,  with  slightly 
creeping  underground  roots. 

There  is  no  doubt  that  in  certain  situations  this  is  a  very  valuable  grass. 
It  can  be  strongly  recommended  for  swampy,  low-lying  situations,  or  under 
irrigation.  It  is  also  very  well  adapted  to  cold  localities,  and  at  Glen  Innes 
Experiment  Farm  it  appears  to  endure  the  severe  winter  conditions  better 
than  any  other  grass.  So  far,  Giant  Fescue  has  not  been  grown  extensively. 
Its  tussocky  habit  and  the  coarse  nature  of  the  leaves  is  somewhat 
against  it.  Nevertheless,  it  is  much  appreciated  by  cattle,  and  a  native 
grass,  Hooker's  Fescue,  which  is  very  similar  to  it  in  structure,  is  highly 
spoken  of  by  cattle  owners. 
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Fig.  1. — Tall  or  Giant  Fescue  {Festuca  aruiidinacea). 
Note  the  broad  leaf  and  the  pointed  grain,  and  that  this  grass  is  larger  than  Meadow  Fescue  in  all  respect*. 

Popular  Descriptions  of  Grasses. 
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In  the  experience  with  Giant  Fescue  at  Glen  Innes  and  Bathurst  Experi- 
ni'^nt  Farms,  Hawkesbury  Agricultural  College  and  the  Murrumbidgee 
Irrigation  Area,  it  has  been  shown  that  it  is  best  sown  in  the  autumn, 
preferably  alone  or  with  red  clover,  at  the  rate  of  30  lb.  of  seed  per  acre. 
It  fails  to  make  vigorous  growth  the  first  year,  and  should  only  be  lightly 
stocked  for  a  time.  After  the  first  year,  however,  it  becomes  firmly 
established,  standing  dry  conditions  well,  and  producing  heavy  yields  of 
fodder  under  moist  conditions.  It  will  endure  a  considerable  amount  of 
trampling,  and  there  is  rarely  much  dead  flag  attached  to  it. 

The  grass  becomes  ergotised  in  very  moist  situations,  as  happened  in 
the  very  wet  season  1916-17  at  Glen  Innes.  Under  such  conditions  care 
should  be  exercised  to  prevent  it  from  being  fed  to  stock,  as  ergot  brings 
about  abortion.  The  ergot  forms  on  the  flower  and  is  transferred  to  the 
seed.  By  constant  cutting  and  grazing  it  is  not  seen.  All  the  flowering- 
stems  of  ergotised  plants  should  be  cut  and  burned,  as  the  fungus  will 
otherwise  remain  in  the  ground  until  the  following  year. 

It  is  hardly  likely  that  Giant  Fescue  will  replace  cocksfoot,  rye  and  other 
good  introduced  grasses  on  ordinary  soils,  and  it  must  only  be  considered 
practicable  at  present  to  grow  it  on  poor  swampy  soils,  unsuited  to  other 
grasses,  or  in  very  cold  localities. 

Meadow  Fescue  {Festuca  pratensis). 

This  grass  is  sometimes  known  as  Festuca  elatior.  Festuca  arundinacea  is 
also  considered  by  some  to  be  a  form  of  Festuca  elatior,  but  there  is  a  vast 
difference  as  far  as  the  habit  is  concerned  between  Meadow  Fescue  and 
Giant  Fescue;  for  whereas  the  leaves  of  the  latter  are  wide  and  the  plant 
may  attain  a  height  of  6  feet,  the  leaves  of  Meadow  Fescue  are  much  narrower 
;.nd  the  plant  seldom  grows  more  than  3  feet  high.  The  panicle  of  flowers 
is  also  shorter  and  narrow,  while  there  are  also  distinct  differences  in  the 
grain. 

Meadow  Fescue  is  native  to  Great  Britain  and  the  greater  part  of  Europe. 
It  appears  to  thrive  best,  as  far  as  this  State  is  concerned,  in  elevated 
districts  and  on  basaltic  soils,  such  as  may  be  found  at  Glen  Innes.  The 
leaves  are  soft  and  succulent.  The  growth  is  best  in  autumn  and  spring, 
but  it  keeps  green  during  the  winter  months.  It  produces  nutritious  pasture 
and  hay,  and  does  well  if  combined  with  cocksfoot  and  rye  grass. 

(To  be  coutinued.) 
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Fig.  2.— Meidjw  Fe.cue  (Fcstucn  pralensis). 
•Note  the  smallness  of  the  leaves  and  seed  compared  with  Giant  Fescue. 

Popular  Desckiptions  of  Grasses. 
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Neutralising  Acidity  in  Cream^ 

L.  T.  MacINNES,  Acting  Dairy  Expert,  and  A.  A.  RAMSAY, 

Assistant  Chemist. 

Some  years  ago  the  Department  of  Agriculture,  through  the  Dairy  Branch, 
instituted  inquiries  into  the  matter  of  neutralising  acidity  in  cream  prior  to 
pasteurisation.  The  scope  of  this  inquiry  covered  various  neutralising  agents 
such  as  carbonate  of  lime,  quicklime,  and  bi-carbonate  of  soda,  and  the 
results  of  the  inquiry  have  been  published  by  the  Department  from  time  to 
time  in  the  Agricultural  Gazette. 

Bi-carbonate  of  soda  has  generally  been  used  up  to  the  present  by  our 
butter  manufacturers  for  this  purpose,  with  very  good  results.  Although 
limestone  deposits  are  of  large  extent  in  this  State,  and  burnt  lime  can  be 
obtained  at  a  very  low  cost,  with  one  or  two  exceptions  factory  managers 
have  not  so  far  availed  themselves  of  this  substance,  mainly  because  the 
method  of  using  it  has  not  been  practically  demonstrated,  and  detailed 
instructions  issued.  This  did  not  cause  any  inconvenience  while  sodium 
bi-carbonate  could  be  obtained  in  unrestricted  quantities  at  a  reasonable 
price.  But  one  Of  the  effects  of  the  war  has  been  to  cut  off  supplies  of  this 
article ;  so  much  so,  that  there  has  arisen  a  fear  that  the  amount  coming 
forward  would  not  suffice  for  the  needs  of  the  butter  factories.  Also  the 
price  rose  so  high  that  the  cost  of  neutralising  cream  began  to  become  a 
serious  factor. 

In  view  of  this  the  Department  deterinined  to  come  to  some  finality  in 
regard  to  finding  a  good  substitute.     Two  essentials  were  necessary  for  this  : — 

1.  The  effect  should  be  equally  as  good  as  the  results  obtained  by  means 

of  sodium  bi-carbonate. 

2.  The  supply  must,  as  far  as  possible,    be  independent  of    shipping 

restrictions,  and  be  plentiful  and  cheap. 

Going  over  the  list  of  neutralising  agents,  commercial  lime  seemed  to  meet 
these  requirements.  Steps  were  taken  to  give  it  a  practical  test  at  once, 
and  tabulate  the  data  obtained  for  the  use  of  those  engaged  in  the 
manufacture  of  butter.  This  was  sent  out  by  circular  on  22nd  November 
to  all  interested. 

Lime  was  being  used  by  the  Argyle  Co-operative  Dairy  Company,  Limited, 
Goulburn,  for  the  purpose  specified,  and  as  there  were  large  lime-kilns  in  the 
vicinity  from  which  freshly  burnt  lime  could  be  obtained,  as  well  as  that  more 
or  less  slaked,  that  centre  was  selected  for  the  carrying  out  of  our  practical 
researches.  The  manager  and  staff  of  the  local  butter  factory  facilitated  the 
work  in  every  way,  and  we  are  glad  to  take  this  opportunity  of  thanking 
them  for  their  courtesy  and  co-opeiation. 


Jan.  2,  1918.]  Agricultural  Gazette  of  N.S.W.  43 

Before  entering  upon  the  details  of  the  work  done,  it  is  desirable  to  point 
out  that  at  this  factory  the  "  Batch  "  or  "  Holding  "  system  of  pasteurising 
is  installed,  and  the  observations  and  deductions  here  recorded  refer  to 
neutralisation  whei-e  this  system  is  in  use.  But  there  is  little  doubt  that 
they  are  equally  applicable  for  use  where  other  systems  are  worked. 

Information  I'eceived  by  the  Dairy  Branch  in  connection  with  factories 
that  use  the  ''  Flash  "  pasteuriser,  and  have  used  lime  in  accordance  with  the 
instructions  issued  by  the  Department,  proves  that  equally  excellent  results 
are  obtainable  as  were  obtained  from  the  "  Batch  "  system.  The  manager  of 
the  North  Coast  Co-operative  Dairy  Company,  Limited,  Byron  Bay  (where 
a  "  Flash "  pasteuriser  is  installed),  who  is  working  on  the  information 
conveyed  to  him  by  the  Department,  writes  : — 

From  the  date  of  our  last  letter  we  have  used  nothing  but  lime  (as  a 
neutralising  agent),  and  think  the  results  are  good.  It  certainly  takes 
a  little  more  time  to  get  ready  than  the  bi-carbonate  of  soda  in  liquid 
form,  but  this  is  more  than  compensated  by  the  facts  that — 

1.  You  can  run  longer  without  any  loss  of  heat  or  speed,  which  you 
cannot  do  with  the  bi-carbonate,  owing  to  the  scum  forming  at  the 
sides. 

2.  The  thin  skin  which  the  lime  forms  inside  comes  off  the  sides  as 
soon  as  you  fill  up  to  clean,  and  you  have  practically  no  scraping  of  the 
sides  to  do. 

Butter  n;ade  from  cream  so  treated  and  containing  no  added  boric  acid 
graded  94  points, 

At  the  Clarence  River  Pioneer  Dairy  Company,  Limited,  Ulmarra, 
Inspector  W.  A.  Gibson,  of  the  staff  of  the  Dairy  Branch,  successfully 
demonstrated  to  the  manager  the  use  of  lime  as  a  neutralising  agent  in  con- 
junction with  the  "  Flash "  pasteurising  system.  The  manager  has  since 
used  lime  in  preference  to  sodium  bi-carbonate,  and  butter  made  from  cream 
so  treated  has  graded  94  points,  which  shows  it  is  above  the  minimum  for 
"  choicest "  quality. 

The  lime  used  at  Goulburn  was  obtained  a  bag  at  a  time,  and  stoied 
in  an  old  cream- can  with  a  lid.  Such  a  can  holds  about  100  lb.  The  lime 
was  burnt  locally,  and  appeared  on  the  whole  of  good  quality,  although  thin 
grey  layers  or  veins  could  be  observed  in  some  lumps.  The  quality,  however, 
varied,  and  in  weighing  off  various  small  quantities  of  3  or  4  lb.  there  were 
found  from  2|-  to  4  oz.  of  rock  which  would  not  slake.  When  this  occurred 
an  equivalent  weight  of  quicklime  was  substituted  for  this  inert  matter. 

In  order  to  demonstrate  the  susceptibility  of  quicklime  to  atmospheric 
exposure  a  piece  1  lb.  in  weight  was  taken  from  the  storage  tin  and  exposed 
to  the  air  for  twenty-four  hours,  when,  on  reweighing,  it  was  found  to  have 
increased  by  2*2  per  cent.,  and  twenty -four  hours  later  the  increase 
amounted  to  5-34  per  cent.,  at  which  time  the  lime  was  breaking  down 
and  crumblins:. 
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Lime  of  commerce  can  be  divided  into  two  classes  : — 

1.  Soft  burnt  lime  which  slakes  very  easily,  as  is  used  by  plasterers,  ifec. 

2,  Hard  burnt  lime  which  does  not  slake  so  readily. 

The  former  would  not  keep  its  strength  as  long  as  the  latter,  which  for 
this  reason  should  have  preference,  as  the  cost  price  of  both  is  the  same. 

Owing  to  this  variation  in  the  quality  and  strength  of  lime  that  will  be 
used  by  different  factories  it  is  impossible  to  state  definitely  the  exact  per- 
centage that  would  be  required  to  reduce  the  acidity  of  100  lb.  of  cream  by 
0*1  per  cent.  But  the  fa'^tory  manager  will  not  be  far  wrong  if  he  allows  "6 
or  •?  oz.  of  lime  for  this  purpose.  In  a  "  Batch  "  pasteuriser  of  600  gallons 
capacity  it  takes  thirty  to  thirty-five  minutes  to  raise  the  temperature  from 
100  degrees  to  145  degrees  Fahr.,  that  is  from  the  time  when  the  adding  of 
the  lime  is  completed  to  when  the  temperature  of  the  cream  is  at  its 
maximum.  If  the  acidity  of  the  cream  is  ascertained  at  this  point  it  should 
be  found  to  be  reduced  to  about  0*03  per  cent,  higher  than  would  be  shown 
if  a  further  acidity  test  was  taken  twelve  hours  later,  demonstrating  that 
the  neutralising  action  was  not  completed  within  the  first  mentioned  period. 

In  the  following  table  a  statement  is  given  of  the  results  of  the  various 
experiments  made  : — 


Cream 
used. 

Observed 
acidity. 

Lime 
added. 

Acidity  of 
cream  after 
neutralising. 

Results  obtained. 

No.  1   ... 

gallons. 
640 

per  cent. 
0-497 

oz. 
93 

per  cent. 
0-296 

10    gallons   cream    reduced    0  1 
per  cent,  acidity,  by  -723  oz. 
lime. 

No.  2    ) 

260 
190 

4.50 

•543 
-450 

-.504 

89 

0-215 

J  10  gallons  cream  reduced  Q-l 
>      per  cent,  acidity,  by  "684  oz. 
\      lime. 

No.  3  ... 

310 

•42.) 

32  9 

0-240 

10   gallons   cream    reduced    0-1 
per  cent,  acidity,  by  -589  oz. 
lime. 

No.  4    1 

400 
200 

600 

•41 
-40 

•407 

48^3 
•23-9 

72-2 

0-2-JO 

1  10  gallons   cream  reduced  0  1 
1      per  cent,  acidity,  by   ^71  oz. 
\      lime. 

The  above  results  indicate  that  from  -.589  to  •723  oz.  of  lime,  (according  to 
its  nature  and  quality),  were  necessary  to  reduce  the  acidity  of  100  lb.  of 
cream  by  0*1  per  cent. 

A  Summary. 

The  data  collected  can  be  summarised  as  follows  :  — 

1.  Limestone  varies  in  quality. 

2.  Unslaked  lime  varies  in  strength. 

3.  Unslaked  lime,  by  exposure  to  the  atmosphere,  quickly  abs')ils  moisture 
and  becomes  weakened  or  slaked. 
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4.  It  follows  from  th«  foregoing  that  the  quantity  of  lime  required  to 
reduce  a  given  volume  of  cream  to  a  standard  acidity  will  vary. 

5.  As  a  basis  for  cilculation,  it  can  be  taken  that  -6  oz.  of  unslaked  lime 
will  reduce  100  lb.  of  cream  by  0  1  per  cent,  acidity. 

6.  If  the  lime  is  weak  it  may  take  -7  or  •7-5  (f)  oz.  ;  if  of  extra  good 
quality  '5  (i)  oz.  to  100  lb.  of  cream  would  be  required  to  re  luce  acidity  by 
O'l  per  cent. 

7.  It  is  preferable  to  buy  hard  burnt  lime  for  the  purpose,  as  it  is  less 
affected  by  exposure  to  air.  Woft  burnt  unslaked  lime  (builders'  lime)  is  very 
susceptible  to  the  least  exposure.  The  price  for  hard  burnt  lime  is  usually 
no  greater  than  that  charged  for  soft  burnt. 

8.  When  the  atmosphere  is  charged  with  humidity,  as  is  usual  on  our 
coastal  areas,  the  adverse  effect  on  even  slightly  exposed  lime  is  rapid. 

9.  It  is,  therefore,  necessary  to  keep  stocks  of  lime  in  air-tight  vessels.  For 
small  quantities  old  cream  cans  may  be  used  ;  for  large  quantities  ■200-galloii 
tanks  are  suggested.  For  reserve  stocks  it  would  be  advisable  to  cover  the 
top  surface  (say  the  neck  of  a  can  or  round  the  man-hole  of  a  tank)  with 
slaked  lime  (powdered)  to  a  depth  of  six  inches.  The  powdered  lime  absorbs 
any  moisture  that  may  penetrate  through  the  cover. 

10.  Hard  burnt  lime  would  keep,  under  ordinary  conditions  and  partially 
exposed  to  atmosphere,  say  from  two  to  four  weeks ;  soft  burnt  lime  from 
one  to  two  weeks,  but  kept  in  air-tight  vessels,  as  described  in  No.  9,  the 
former  should  keep  its  strength  for  months. 

11.  To  ascertain  the  amount  of  lime  required,  find  out  the  number  of 
pounds  of  cream  to  be  neutralised  and  the  acidity  of  same  ;  for  example,  600 
gallons  of  cream  (6,000  lb.),  with  acidity  test  of  05  per  cent  would  require 
say,  "6  oz,  of  lime  multiplied  by  60  (or  60  times  100  lb.  of  cream),  multiplied 
by  3  (amount  of  acidity  to  be  reduced  by) — presuming  it  is  desired  to  have  a 
final  acidity  test  of  0  2  per  cent.     This  equals  6|  lb.  of  lime. 

12.  In  preparing  lime  for  use  it  requires  breaking  down  by  water  at  the 
rate  of  1  gallon  of  water  to  '1  lb.  of  lime. 

13.  Place,  say,  3  or  4  lb.  unslaked  lime  in  a  bucket  or  other  vessel,  pour 
over  it  aV)out  half  a  gallon  of  hot  water  (160-183  degrees  Fahr.) ;  slaking  will 
immediately  commence,  and  water  will  boil  up  violently.  Just  sufficient 
water  should  be  used  to  niake  a  thick  mass  that  can  be  stirred  about.  If 
cold  water  is  added  in  the  first  instance,  the  slaking  is  not  so  sure,  nor  so 
rapidly  accomplished.  When  slaking  is  complete,  add  further  hot  water  up 
to  3  or  4  gallons.  If  there  are  now  found  present  any  rock  or  stones,  that  is, 
refuse,  these  must  be  abstracted,  and  an  equal  weight  of  fresh  lime  substi- 
tut»"d.  Let  the  mixture  stand  for  ten  or  fifteen  minutes,  then  stir  well  and 
pour  carefully  into  another  vessel.  Should  any  sand  be  present  in  the  lime, 
this  will  be  left  at  the  bottom  of  the  first  vessel.  The  weiglit  of  this  sand 
should  be  noted,  and  its  equivalent  in  fresh  lime  added. 
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It.  These  investigations  were  carried  out  when  a  " Batch "  pasteurising 
plant  was  used,  the  vat  being  of  600-gallon  capacity.  Cream  was  pumped 
from  the  receiving  vat  to  the  pasteurising  vat,  until  reaching  to  within  about 
4  inches  of  the  top  of  the  coils.  The  volume  of  this  was  ascertained,  as  was 
also  the  acidity.  To  obtain  the  volume  a  measuring  stick  was  used.  A 
particular  part  of  the  vat,  preferably  that  farthest  from  the  outflow  tap,  was 
always  taken  for  this  purpose.  The  stick  should  be  marked  to  show  hundreds 
of  gallons.  This  may  be  done  by  measuring  a  known  volume  of  water  into 
the  vat,  and  marking  this  quantity  on  the  stick  at  the  part  that  is  level  with 
the  top  of  the  vat  when  the  end  just  touches  the  surface  of  the  water.  The 
hundred-gallon  marks  could  be  further  subdivided  if  necessary. 

It  was  found  in  practice  that  in  a  vat  of  this  description,  400  gallons 
(two-thirds  of  capacity)  could  be  pumped  up,  leaving  one-third  to  be  added 
later. 

15.  The  coils  in  the  "  Batch"  vat  should  now  be  set  going,  in  order  to  mix 
and  heat  the  cream.  When  thoroughly  mixed,  take  a  sample  for  acidity. 
Having  obtained  this,  calculate  the  amount  of  lime  required  to  reduce  it  to 
0"2  per  cent.  When  the  cream  is  heated  to  90  degrees  or  100  degrees  Fahr., 
add  the  lime  solution,  at  the  same  time  being  careful  not  to  pour  it  in  at  the 
one  spot.  The  revolving  coils  will  soon  mix  it  through  the  cream.  The 
amount  of  lime  required  to  neutralise  the  balance  of  the  cream  intended  for 
the  vat  could  now  be  found,  and  while  this  cream  is  being  pumped  up,  the 
lime  could  be  added  by  degrees.  A  point  should  be  made,  however,  to  have 
it  all  in  before  coils  are  covered,  as,  if  added  after  that,  it  will  be  harder  to 
get  it  mixed  in  with  the  body  of  the  cream. 

It  is  found  that  if  the  lime  is  added  to  warm  cream  (90  degi'ees  and  over) 
the  latter  does  not  thicken  or  become  viscous — if  added  to  cold  cream,  this 
occurs. 

If  the  acidity  of  the  cream  is  taken  when  it  is  coo'ed  down,  say  one  and  a 
half  or  two  hours  after  adding  lime,  it  should  be  found  to  have  been  reduced 
to  0'23  or  0*24  percent.  Another  test,  taken,  say,  ten  or  twelve  hours  later, 
will  show  a  further  reduction  in  the  acidity  of  about  0'03  per  cent.,  showing 
that  the  neutralising  action  is  still  going  on.  Lime,  in  this  respect,  differs 
from  bi-carbonate  of  soda.  With  the  former  the  neutralising  process  is  slow, 
and  proceeds  over  at  least  twelve  hours,  while  with  the  latter  the  reaction  is 
more  rapid,  and  is  completed  inside  an  hour. 

16.  These  deductions  and  conclusions  are  not  complete,  and  it  is  intended, 
as  soon  as  possible,  to  continue  the  investigation  with  the  "  Flash  "  system 
of  pasteurising.  They  have  gone  sufSciently  far  however,  to  warrant  them 
being  published  in  order  that  managers  may  be  able  to  avail  themselves  of 
lime  as  a  substitute  for  bi-carbonate  of  soda  in  factories  where  the  "  Batch  " 
system  of  pasteurisation  is  installed.  Further,  it  is  thought  that  the 
information  would  also  be  applicable,  and  found  of  value  where  the  "Flash  " 
system  is  used. 
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Thousand-Ib*  Cows* 

[Continued  from  Vol.  XXVIII,  page  890.] 


L.  T.  MacINNES,  Actiug  Dairy  Expert. 

A  FAMOUS  philosopher  of  ancient  Greece  has  said — "  Whatever  is  good  is 
also  beautiful  in  regard  to  purposes  for  which  it  is  well  adapted,  and  whatever 
is  bad  is  the  reverse  of  beautiful  in  regard  to  purposes  for  which  it  is  ill 
adapted." 

This  is  applicable  to  our  dairy  stock.  The  best  cow  in  the  milking  herd 
may  not  be  the  most  beautiful  in  appearance.  The  dairy  farmer  rightly 
judges  her  to  be  his  best  cow  which — 

(1)  yields  the  most  at  the  bucket,  and 

(2)  is  capable  of  transmitting  such  milk  and  butter -producing  qualities 

to  her  ofispring. 

The  same  applies  to  the  sire.  His  value  depends  on  his  ability  to  stamp 
high  butter-producing  characteristics  on  his  descendants. 

By  the  records  here  published  it  is  seen  that  No.  1  condition  for  a  good 
cow  has  been  complied  with ;  in  many  cases  it  remains  to  be  seen  whether 
No.  2  can  be  fulfilled.  In  doing  this  the  pure-bred  cow  has  all  the  advantages 
of  hereditv  over  the  animal  that  cannot  show  a  pedigree.  This  also  applies 
to  the  male.     The  pure-bred  is  more  prepotent  than  the  grade  bull. 

As  far  as  the  two  cows  which  are  the  subject  of  this  article  are  concerned, 
they  have  proved  themselves  productive  above  the  ordinary ;  they  also  show 
breeding  and  constitution.  As  regards  the  most  important  qualification,  the 
ability  to  transmit  their  mil!<  and  butter-fat  producing  qualities  to  their 
descendants,  in  Brighton  Vanilla  II  we  have  no  completed  record  of  any  of 
her  daughters— one,  Brighton  Vanilla  IV,  A.J.H.B.,  Vol.  VI,  has  just  begun  her 
first  testing  period  at  2  years  of  age.  Commencing  in  October,  she  has  in  the 
intervening  63  days  to  date  yielded  1,477  lb.  milk,  86  lb.  butter.  Her 
completed  record  of  273  days  is  looked  for  with  great  interest. 

Melba  XI  (Vol.  IV,  M.S.H.B.  of  N.S.W. ),  daughter  of  Melba  VII,  testing 
this  year  as  a  tv,  o-year-old,  in  273  days  put  up  a  record  of  6,492  lb.  milk.  341  lb. 
butter  (283  lb.  fat),  with  an  average  test  of  4-5  per  cent.  This  record  was 
completed  in  November.  1917.  In  the  middle  of  her  test  she  was  brought  by 
rail  to  Sydney,  a  long  and  tedious  journey,  and  exhibited  at  the  Royal  Agri. 
cultural  Society's  Exhibition  (April,  1917).  As  in  the  case  of  her  dam,  this 
could  not  but  have  an  adverse  effect  on  her  yield.  It  is  worthy  of  note  that 
at  this  Show  she  gained  first  prize  in  her  class  (2  years  and  under  3  in  milk), 
and  reserve  champion.  Turning  to  the  record  of  the  ancestors  of  Melba 
VII,  her  sire.  Emblem  of  Darbalara,  won  First  and  Champion  prizes  at  the 
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"Royal  Agricultural  Society's  8how,  Sydney,  for  se  en  years,  1910  to  15  16;  also 
prize  for  bull  and  progeny,  1913,  1915,  1916  for  his  own  class,  and  in  1913  in 
all  classes.  His  dam,  Madame  of  Bolaro,  406  M.S.H.B.  (who  was  also  g  dam 
of  the  dam  of  Melba  VIT),  when  16  years  of  age,  yielded,  under  official  test, 
9,163  lb.  milk,  419  lb.  butter  (348  lb.  fat),  in  365  days  (7,763  lb.  milk,  350  lb. 
butter,  290-i  lb.  fat,  in  first  273  days).  Melba  IV  of  Darbalara,  1576  M.S.H.B., 
the  dam  of  Melba  VII,  under  official  test,  produced  7,958  lb.  milk,  .349  lb. 
butter  (290  lb.  fat),  in  273  days.  At  •oh'^  commencement  of  this  test  she 
suffered  from  milk  fever.  In  the  test  which  she  is  undergoing  now,  commencing 
trom  23rd  August  to  November  inclusive,  she  has  yielded  6,408  lb.  milk, 
291  lb.  butter  (241  lb.  butter -fat)  in  123  days.  She  also  won  First  and 
Championship  honours  at  the  Koyal  Agricultural  Society's  Show  in  Sydney 
in  19J2.  It  will  be  thus  seen  that  heredity  is  very  strong  in  Melba  VII; 
not  only  has  she  descended  from  stock  showing  high  milk  and  butter-fat 
producing  qualities,  sound  constitution  and  good  type,  but  she  has  demon- 
strated that  she  is  able  to  pass  these  qualifications  on  to  her  offspring. 

There  is  just  about  to  enter,  as  a  t  .vo-year-old,  on  her  first  official  test,  another 
daughter  of  this  fine  cow,  from  whom  her  owners  expect  great  things,  and  they 
hope  that  in  time  she  will  eclipse  her  dam's  performance. 

The  performances  put  up  by  Brighton  Vanilla  II,  Melba  VII,  and  he  • 
daiighter  Melba  XI  in  the  show  ring,  draw  attention  once  more  to  the  advisa- 
bility of  judging  dairy  stock  on  a  system  whereby  their  production  records 
would  be  taken  into  consideration,  in  addition  to  points  being  given  for  type 
and  constitution.  Such  a  sy.stem  was  drawn  up  by  the  writer  for  the 
premier  dairy  stock  show  on  the  North  Coast  (Bangalow  A.,  I.  and  H. 
Society),  and  was  successfully  put  into  operation  some  three  years  ago. 
In  this,  females  over  2  years  had  to  show  their  own  production  records, 
young  heifers  those  of  their  dams,  aged  bulls  the  records  of  three  of  their 
daughters,  young  bulls  the  records  of  their  dams  and,  if  possible,  that  of  their 
sire's   dam. 

In  other  countries  when  cows  are  putting  up  high  records  they  are  milked 
out  three  and  four  times  a  day — a  big  advantage  when  large  (juantities  of 
milk  are  carried ;  but  in  the  case  of  both  the  Jersey  Brighton  Vanilla  I  and 
the  Milking  Shorthorn  Melba  VII,  the  milking  was  only  done  twice  a  day 
morning  and  evening. 

In  America,  from  whence  most  of  the  advanced  testing  records  have  come 
so  far,  the  object  in  view  is  not  so  much  the  general  uplifting  of  the  dairy 
herds,  as  the  endeavour  to  win  the  blue  ribbon  of  the  breed.  In  this  way  an 
interesting  competition  has  sprung  up  amongst  many  wealthy  owners,  who 
carry  on  stud  breeding  more  as  a  hobby  than  for  profit. 

In  this  country  the  position  is  not  the  same;  our  Government  and  our 
breeders  are  endeavouring  to  improve  the  average  breed  of  dairy  cattle  in  the 
State  and  to  increase  the  average  yield  of  milk  and  butter.  Any  competitions 
^.re  entered  upon  primarily  with  this  object  in  view.  In  general,  dairy  stock 
breeders  run  their  studs  as  a  business ;   they  cannot  afford  luxurious  hobbies 
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unless  they  more  than  pay  their  way.  Since  the  testing  of  pure-bred  cattle 
commenced,  however,  breeders  in  this  State  have,  on  account  of  the  higher 
prices  for  progeny  of  such  stock,  turned  more  attention  to  obtaining  high 
production  figures,  with  the  result  as  here  recorded. 

The  Government  is  aiding  and  encouraging  the  testing,  recognising  it  as 
a  means  of  stimulating  the  breeding  of  more  productive  strains,  and  at  the 
same  time  gi\'ing  the  opportunity  of  tabulating  a  list  of  those  pure  bred  cattle 
that  may  be  used  by  those  engaged  in  the  dairpng  industry  for  the  building 
up  of  their  herds. 

Records  in  Other  Countries. 

In  connection  with  the  records  already  established  here,  and  which  it  is 
hoped  will  often  be  supplemented  in  years  to  come,  it  is  interesting  to  make 
comparison  with  those  put  up  in  other  countries. 

In  Australia,  Victoria  is  the  only  other  State  to  show  a  record  of  over 
1,000  lb.  of  commercial  butter.  There  a  Eed  Toll  cow,  named  Muria,  owned 
by  the  Government  and  under  official  test,  produced  14,972  lb.  of  milk,  885  lb. 
of  butter -fat.  with  an  average  test  of  5-9,  equal  to  1,008  lb.  of  butter  by 
computation  on  an  86  per  cent,  butter-fat  basis.  This  record  was  put  up  in 
1914—15  (twelve  months),  at  the  Government  Research  Farm,  Werribee. 

The  New  Zealand  dairy  division  of  the  Department  of  Agriculture  reports 
that  the  yield  of  the  Friesland  cow  Talma  Joanna  Lyons,  owned  by  Mr.  W. 
Barton,  of  Featherston,  stands  as  a  record  in  the  Dominion.  She  yielded 
21,440  lb.  milk,  producing  730  lb.  butter-fat.  When  under  test  as  a  three- 
year-old,  she  produced  17,406  lb.  milk,  containing  560  lb.  butter-fat.  CaKang 
again  in  six  weeks,  she  produced  tlie  record  milk  yield  given  above,  and  the 
best  butter  yield  in  her  class.  She  was  imported  from  Wisconsin,  U.S.A., 
and  is  by  Greenwood  Joanna  Lyons,  who  sired  in  America  three  other 
daughters  with  yearly  records. 

In  America,  cows  giving  similar  high  yields  are  more  frequently  met  with. 
The  Friesian  cow  Lutscke  Vale  Corimcopia,  No.  505,  is  accredited  with 
yielding  31,239  lb.  of  milk  and  nearly  1,000  lb.  of  butter.  She  has  beaten 
Tilly  Alcart.ra  by  787  lb.  of  milk,  and  C'reamelle  Vale  by  1,648  lb.,  and  the 
record  of  the  famous  Colantha  4th' s  Johanna  is  surpassed  by  no  less  than 
3,807  lb.  of  milk. 

The  detailed  figures  of  her  record  are  interesting.  Her  best  day's  milk  was 
119-7  lb. ;  for  180  days  she  averaged  over  100  lb.  milk  a  day.  Her  record  for 
the  months  of  the  year  is  as  follows: — May,  18  days,  1,8840  lb.;  Juno, 
3361-7  lb.;  July,  3397-9  lb.;  August,  3202-6  lb.;  September,  2787-7  lb.; 
October.  2633-3  lb.;  November,  24  6-:)  lb.;  December,  2303-3  lb.;  January, 
2151-9  lb.;  February,  1973-1  lb.;  March,  2088-5  lb. ;  April,  2177-2  lb.;  Miiy, 
12  days,  861-1  lb.     Total,  3L239-2  lb. 

The  14th  day  of  May,  the  fourth  day  after  calving,  she  gave  86-4  lb.  of  milk. 
On  the  last  day  of  her  test,  365  days  later,  she  gave  71-5  lb.,  which  shows  great 
persistency  indeed.      She  was  milked  four  times  a  day  during  the  entire  year, 
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and  never  missed  a  single  feed.  The  summer  of  1915  was  a  very  hot,  dry  one 
for  Washington,  with  very  little  pasture,  and  the  winter  one  of  the  longest  and 
coldest  known  in  that  country  for  the  last  thirty-five  years.  Though  the 
weather  was  against  her  for  almost  all  of  the  365  days,  she  overcame  all 
disadvantages. 

The  Holstein  Friesian  cow  Finderne  Pride  Johanna  Rue,  121083,  produced 
in  365  consecutive  days  28,401  lb.  of  milk,  1,176  lb.  of  butter -fat.  thus  beating 
all  previous  records  for  butter-fat  production.  She  freshened  at  the  age  of 
5  years  4  months.  Her  sire  is  Johanna  Rue  3rd's  Lad,  26939;  her  dam, 
Jondine  Pride,  60247.  She  was  bred  by  Mr.  Bernard  Meyer,  New  Jersey, 
U.S.A.,  and  she  is  now  owned  by  the  Somerset  Holstein  Breeders'  Company, 
New  Jersey,  U.S.A. 


Holstdn  Friesiin  Cow  Finderne  Pride  Johanna  Rue,  121083,  which  produced  in  365  consecutive 

days  23,404  lb.  milk,  1,176  lb.  ot  butter-{at,  thus  beating  all  previous  recaids 

for  butter-tat  pcoductisn. 


The  test  was  made  under  the  supervision  of  the  New  Jersey  Agricultural 
College.  Near  the  close  of  her  eleventh  month  in  this  test,  she  was  placed 
under  the  closest  scrutiny;  every  milking  was  watched,  weighed,  sampled, 
and  tested  for  the  last  thirty  days,  and  in  that  time  she  produced  2,437  lb. 
milk,  117-6  lb.  butter-fat.  During  the  best  seven  days,  beginning  258  days 
after  freshening,  the  production  was  602  lb.  milk,  28-8  lb.  butter-fat.  Thus 
she  produced  in  seven  days  at  the  close  of  her  year's  test,  nearly  as  much  fat 
as  she  did  when  at  her  best. 
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The  Guernsey  cow  Murne  Cowan  has  recorded  to  her  credit  1,098  lb. 
butter-fat  in  a  365-day  period,  while  another  Guernsey,  May  Rilma,  yielded 
1,073  lb.  butter-fat  during  a  similar  period.  Yeksa  Sunbeam,  1549,  also  a 
Guernsey,  when  9  years  old  gave  14,921  lb.  milk,  producing  857  lb.  butter-fat. 
The  two-year-old  Guernsey  heifer,  Cherry  of  Edgewater,  holds  the  excep- 
tionally good  American  record  of  18,454  lb.  of  milk,  733  lb.  of  butter,  in  365 
days.  Her  dam,  Rosa  of  Cherrydale,  when  2|  years  old,  gave  10,273  lb.  milk, 
556  lb.  butter-fat;  and  on  being  re-tested  after  the  performance  of  her 
daughter  had  become  available,  she  put  up  a  record  of  12,114  lb.  of  milk, 
682  lb.  butter-fat.  In  addition  to  being  a  high  producer  herself,  she  has 
demonstrated  that  this  quality  is  hereditary  in  as  far  as  her  daughter  is 
concerned. 

The  American  cow  Jacoba  Irene  held  the  Jersey  record  for  five  years — 
1908  to  1913—954  lb.  butter-fat  (1,121  lb.  butter).  She  was  then  displaced 
from  the  position  by  Eminent's  Bess,  with  18,783  lb.  milk,  with  an  average 
test  of  5-12  per  cent.,  yielcl'n;^  963  lb.  butter-fat,  equal  to  1,132  lb.  butter. 

This  milk  record  has  since  been  broken  by  Passport,  219742,  who,  in  he  • 
se  -enth  year,  produced  in  her  365-days'  trial,  19,744  lb.  milk,  985  lb.  butter. 

Sophie's  Adora,  299594,  now  holds  Championship  honours,  as  a  four-year- 
old,  with  15,852  lb.  milk,  888  lb.  butter-fat,  equal  to  1,045  lb.  butter  on  an 
85  per  cent,  basis. 

Other  Jerseys  exceeding  the  1,000  lb.  butter  (85  per  cent,  fat)  standard  are — 
Name.  Milk  lb.       Butter-fat  lb.     Butter  lb. 

Olympia's  Fern,  252060       ' 16,147  937  1,103 

Sophia  19th  of  Hood  Farm,  189748  ...    17,557  999  1,175 

Spernsfield  Owl's  Eva,  193934  ...    16,457  993  1,168 

One  of  the  first  records  of  the  productiveness  of  the  Ayrshire  is  that  of 
Rena  Myrtle,  tested  by  the  Vermont  Experiment  Station,  with  12,172  lb. 
milk,  546  lb.  butter. 

This  record  held  for  a  number  of  years,  until  the  cow  Keepsake  just 
exceeded  it  with  12,365  lb.  milk,  548  lb.  butter.  This  was  followed  by  the 
returns  of  Rena  Ross,  showing  15,072  lb.  milk,  751  lb.  butter;  which  in  turn 
is  beaten  by  the  record  put  up  by  Netherhall  Brownie  9th,  23985,  tested 
under  the  supervision  of  the  Washington  State  Agricultural  College.  This 
official  test  shows  that  she  yielded  18,110  lb.  milk,  821  lb.  butter-fat,  or  958  lb. 
butter  (86  per  cent,  butter-fat).  This  has  since  been  bettered  by  the  pro- 
duction placed  to  the  credit  of  Auchinbrain  Brown  Kate,  27943,  of  23,022  lb. 
milk,  927  lb.  butter-fat,  or  1,079  lb.  butter  (86  per  cent.  fat). 

No  foreign  official  records  covering  long  periods  are  available  for  the 
Milking  Shorthorns. 

In  all  the  foregoing  records,  wherever  possible,  the  yield  is  shown  in  pounds 
of  butter-fat,  as  this  is  the  only  international  basis  of  comparison.  When 
computing  pounds  of  commercial  butter,  the  amount  added  on  to  the  butter- 
fat  varies  in  different  countries. 
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In  New  South  Wales  the  basis  is  83  per  cent,  fat,  which  by  analyses  has  been 
found  to  be  the  fat  content  of  our  butter  in  the  great  majority  of  cases.  In 
the  tables  used  by  butter  manufacturers,  whereby  to  pay  cream  suppliers, 
allowance  has  been  made  for  losses  that  occur  in  the  process  of  separating 
cream  from  milk  by  mechanical  means,  for  loss  of  fat  in  the  buttermilk  in 
churning,  and  for  loss  entailed  in  packing  butter  for  market.  These  losses 
are  not  taken  into  consideration  in  the  tables  used  by  the  United  Pure-'  red 
Cattle  Breeders'  Association  of  New  South  Wales,  as  the  object  of  such  tables 
is  to  estimate,  as  nearly  as  possible,  the  actual  value,  in  lb.  of  butter,  of  the 
milk  as  it  comes  from  the  cow. 

In  Victoria  the  calculations  are  based  on  an  86  per  cent,  butter-fat  basis, 
whilst  in  the  United  States  of  America  the  basis  varies  from  85  to  83  per  cent., 
and  in  Canada  the  computations  are  made  on  an  80  per  cent,  butter-fat  basis. 
In  New  Zealand  the  yields  are  officially  recorded  in  lb.  of  butter-fat. 

It  will  thus  be  seen  that  in  quoting  the  yield  of  a  cow  in  pounds  of  com- 
mercial butter,  no  world-wide  comp./;isOTi  c:.n  bo  made — such  can  only  be 
obtained  by  recording  the  pounds  of  butter-fat. 

In  order  to  meet  this,  the  United  Breeders'  Association  of  this  State  have 
made  it  a  rule  that  all  records  should  show  both  butter-fat  and  commercial 
butter  yields — but  this  does  not  altogether  remove  the  causes  of  misunder- 
standing, especially  when  it  comes  to  advertising  what  are  termed  the 
thousand-lb.  butter  cows. 

In  view  of  this,  it  would  appear  advisable  that  the  basis  of  comparison 
should  be  butter-fat  in  place  of  commercial  butter ;  and  instead  of  speaking 
or  writing  about  a  thousand-lb.  butter  production,  it  would  be  better,  in 
future,  to  refer  to  all  yields  in  terms  of  butter-fat. 


Poisonous  Properties  of  Senecio  Jacohma. 

In  the  coui-se  of  an  article  on  groundsel  {Senecio  vulgaris)  in  the  Agricultural 
Gazette,  April,  1917,  reference  was  made  to  an  allied  plant,  Senecio  Jacoboia, 
which  it  was  said  is  eaten  by  sheep  in  England  without  injury,  although  in 
New  Zealand  it  is  reported  as  producing  cirrhosis  of  the  liver  in  stock. 
Reference  is  made  to  this  plant,  S.  Jacoboia,  in  the  Journal  of  the  Board  of 
Agriculture  for  July,  the  statement  being  made  there  that  it  is  not  generally 
recognised  that  this  common  British  ragwort  is  poi-onous  to  cattle,  but  from 
cases  recently  investigated  in  the  Veterinary  Ijaboratory  of  the  Board  of 
Agriculture,  it  would  appear  probable  that  the  weed  is  harmful.  Under 
natural  conditions  the  poisoning  is  a  slow  process ;  but  with  continuous  doses 
the  amount  of  poison  which  becomes  available  is  sufficient  in  time  to  cause 
very  serious  symptoms,  which  often  end  in  death.  In  one  case  quoted, 
visible  symptoms  of  poisoning  were  not  observed  until  forty -four  days  after 
feeding  on  ragwort  commenced.  As  to  sheep,  there  seems  reason  to  think 
that  the  Howering  season  is  the  time  of  greatest  danger. 


Jan.  2,  1918.]  Agricultural  Gazette  of  N  S.Wo  63 


Official  Milk  and  Butter  Records- 


L.  T.  MacINNES,  Acting  Dairy  Expert. 

The  following  milk  and  butter  records  of  pure-bred  dairy  cattle  tested  under 
the  United  Pure-bred  Cattle  Breeders'  Association  of  New  South  Wales' 
testing  scheme,  by  the  officials  of  the  Department  of  Agriculture,  are  now 
made  available  for  publication. 

Mr.  J.  T.  You7ig's  Herd. — The  fine  cow  Empress,  it  will  be  noted,  has  again 
put  up  a  splendid  record  for  a  365-day  period.  Her  milk  yield  compares 
favourably  with  those  of  the  two  cows  that  have  each  recently  established  a 
record  for  1,000  lb.  of  butter.  The  quantities  of  milk  and  butter  given 
by  the  three  cows  are  as  follows  : — 

Melba  VII — 17,364:  lb.  milk,  1,021  lb.  buiter,  equal  to  an  average  test  of 

5  per  cent. 
Brighton    Vanilla  II — 18,197   lb.    milk,    1,012   lb.   hutter,   (-qual  to  an 

average  test  of  4 -75  per  cent. 
Empress — 17,923  lb.- milk,  894  lb.  butter,  equal  to  an  average  test  of 
4-2  per  cent. 
It  is  interesting  to  note  that  Empress'  daughter,  Empress  II,  as  a  3-year- 
old,  has  also  put  up  a  good  record,  as  shown  in  the  attached  list. 

The  Scottish- Australian  Investment  Co.'s  Herd. — The  records  of  eight 
cows  are  included  in  this  list,  the  most  striking  being  that  of  Melba  VI [, 
particulars  of  which  were  published  last  month.  Melba  VIII  is  seen 
to  be  following  in  the  footsteps  of  her  more  famous  namesake.  For  a 
3-year-old,  13,342  lb.  of  milk,  yielding  617  lb.  butter,  is  a  most  creditable 
performance. 

Mr.  C.  R.  G.  MacDonald's  Herd. — These  further  two  records  from  this 
well-known  herd  add  to  the  reputation  already  established  for  production. 
The  details  of  the  performance  of  Brighton  Vanilla  II  were  also  published 
in  the  December  issue.  Brighton  Coomassie  II's  record,  though  creditable 
in  itself,  does  not  appear  to  such  advantage  as  is  its  due,  on  account  of  1  eing 
published  in  conjunction  with  that  of  her  herd-mate. 

Mr.  S.  Hordern's  Herd. — Records  of  two  more  of  the  members  of  tlds  herd 
are  shown,  that  of  Brown  May  being  above  the  average. 

Mr.  E.  P.  Perry's  Herd. — The  reputation  of  the  Guernsey  as  a  producing 
breed  is  upheld  by  Tulip  des  Pres  (iinp.),  whose  performance  of  9,750  lb.  of 
milk,  582  lb.  butter,  in  273  days  is  a  very  good  one  indeed. 

Mr.  James  Pritchard's  Herd. — Jean  of  Kabibinokka  gives  promise  of 
developing  into  a  most  productive  animal.  Her  record  of  9,723  lb.  of  milk, 
with  an  average  test  of  46  per  cent.,  producing  530  lb.  of  butter,  in  273  days, 
put  up  at  sucli  an  earl)'  age,  shows  that  she  is  far  above  the  aveiage.  It  will 
be  interesting  to  see  what  records  this  Ayrshire  will  establish  for  her  bteed 
in  the  next  few  years. 
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Mr.  J.  T.  Young's  Milking  Shorthorn  Herd  at  Bangalow. 


Kama  of  Cow. 

Age  at 
beginning 
of  Test. 

Date  of  last 
Calving. 

Total. 

Yield  on  last 
day  of  Test. 

Butter. 

Milk. 

Butter. 

Milk. 

OH 

Empress  II 

Empress     

Crimson      

yrs. 
3 
9 
9 

1916. 

7  May      ... 
12  July      ... 
17  Dec.      ... 

lb. 
481 
894 
307 

lb. 

10,109 

17,923 

6,609 

% 

4-0 
4-2 
3-9 

lb. 

•97 
1-27 

•63 

lb. 
17 
24 
13^ 

365 
273 

The  cows  were  fed  on  pasture  only,  with  the  exception  of  Empress,  who 
received  in  addition,  during  August,  September,  and  October,  a  little  bran 
and  sweet  potatoes  daily ;  November,  pasture  only  ;  December,  a  little  bran 
daily. 

Scottish  Australian  Investment  Co.'s  Milking  Shorthorn  Herd  at  Darbalara. 


Name  of  Cow  and  Herd 
Book  No. 


Age  at 
beginning 
of  Test. 


Date  of  last 
Calvipg. 


Total . 


Butter.      Milk. 


Yield  on  last 
day  of  Test. 


Virginia  IV,  vol.  iv 
Melba  VIII,  vol.  iv 
Bloomer,  1295 
Shamrock  XIV,  vol.  iv 
Melba  VII,  vol.  iv 

Camellia  XIV,  vol.  iv 
Minnie  XI,  vol.  iv 
Champion  XII,  vol.  iv 


vrs. 
"4 

3 

8 

4 

6 


1916. 

1  July 

11  June 

4  Sept. 

11  Aug. 

25  Oct. 

1917. 
10  Jan. 
13  Feb. 
17    „ 


lb. 

lb. 

557 

11,536  1 

617 

13,342 

621 

11,819 

629 

12,441 

1,021 

17,364 

286 

6,042 

346 

6,648 

261 

5,458 

% 

41 
3-9 
4-4 
4-3 

5-0 

4  0 
4-3 
40 


lb. 

lb. 

•64 

11 

•87 

16i 

•28 

5 

1-29 

23 

2-00 

34 

•95 

20i 

•99 

22 

•61 

15i 

365 


273 


The  whole  of  the  cows  were  fed  on  natural  pasture  only,  with  the  exception 
of  Melba  VII,  who  received  in  addition,  during  November,  1916,  8  lb.  bran 
and  8  lb.  oaten  chaff  daily ;  from  December,  1916,  to  Februai-y,  1917,  10  lb. 
crushed  oats,  8  lb.  bran,  and  green  corn  daily  ;  in  March  and  April,  5  lb.  bran, 
5  lb.  crushed  oats,  3  lb.  boiled  coi'n,  and  3  lb.  oaten  chaif  daily ;  May,  June, 
and  July,  3  lb.  pollard,  8  lb.  lucerne  chaff,  4  lb.  bran,  4  lb.  crushed  oats 
daily  ;  August,  3  lb.  pollard,  8  lb.  oaten  chaff,  4  lb.  bran,  4  lb.  crushed  oats, 
2  lb.  oilcake  daily ;  September  and  October,  2  lb.  pollard,  3  lb.  bran,  3  lb. 
crushed  oats,  IJ  lb.  oilcake,  and  5  lb.  oaten  chaff  daily. 

Mr.  Jas.  Pritchard's  Ayrshire  Herd,  at  Numba,  Shoalhaven  River.  . 


Name  of  Cow  and  Herd 
Book  No 

Age  at 
beginning 

Date  of  last 
Calving. 

Total. 

g). 

•< 

Yield  on  last 
day  of  Test. 

•°s 

UOOK  iNO.                                   ^j  ,j,^g^_ 

Milk. 

Butter 

Butter. 

Milk. 

Jean  of  Kabibinokka,  3038 

y.  m. 
2       9 

1916. 
26  May      ... 

lb.         lb. 
5.30    9,723 

% 

4^6 

lb. 
1-02 

lb. 
13| 

273 

Fed  on  pasture  only. 
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Mr.  C.  R.  G.  Maedonald's  Jersey  Herd,  at  Ingleburn. 


Name  of  Cow  and  Herd 
Book  No. 

Age  at 
beginning 

Date  of  last 

Total. 

H 

Yield  on  last 
day  of  Test. 

li 

of  Test.           v.«..x^s. 

Butter. 

IVIilk. 

Butter. 

Milk. 

i' 

Brighton     Coomassie     II, 

vol.  vi. 
Brighton  Vanilla  II,  3078 

y.  m. 
1     10 

5      3 

1916.             lb. 
14  Sept.     ...     571 

31  Oct.       ..   1,012 

lb. 
8,655 

18,197 

% 
5-6 

4-7 

lb. 
1-53 

2-36 

lb. 
20 

38^ 

365 

In  addition  to  pasture  feed  each  cowr  received  daily  2  lb,  each  of  bran, 
pollard,  maizemeal,  linseed  oilmeal,  and  4  lb.  lucerne  chaff'. 

Mr.  S.  Hordern's  Jersey  Herd  at  "  Retford  Park,"  Bowral. 


Name  of  Cow  and  Herd 
Book  No. 

Age  at 
beginninj,^ 
of  Test. 

Date  of  last 
Calving. 

Total. 

<u 

< 

Yield  on  last 
day  of  Teat. 

Butter. 

Milk. 

Butter. 

Milk. 

l§ 

Brown  May  (imp.),  vol.  v.. 
Retford  Queen,  3068 

yrs. 
5 
5 

1916. 
3  Deer.     ... 
16  Nov.      ... 

lb.          lb. 
574      9,411 
377     6,187 

% 

51 
51 

lb. 

1-81 

•93 

lb. 
29 
13i 

273 

In  addition  to  pasture  feed  each  cow  received  during  December,  1916, 
8  lb.  oaten  chatFand  8  lb.  bran  :  January,  1917,  8  lb.  bran,  10  lb.  oaten  chaff 
daily  ;  February,  pasture  only  ;  March,  6  lb.  lucerne  chaff  and  8  lb.  bran  daily  ; 
April,  8  lb.  bran,  10  lb.  oaten  chaff  daily  ;  May  and  June,  6  11).  bran,  6  lb. 
oaten  chaff  daily  ;  July,  6  lb.  bran,  2  lb.  crushed  oats,  2  lb.  maizemeal  daily  ; 
August,  8  lb.  bj-an  and  8  lb.  lucerne  chfiff  daily. 

Mr.  R.  P.  Perry's  Guernsey  Herd  at  "  Nundorah,"  Parkville. 


Name  of  Cow  and  Herd 
Book  No. 

Age  at 
beyinning 

Date  of  last 

™  .  ,                        1      Yield  on  last 
^°*'"^-           1    „      ;      day  of  Test. 
-  1    %.».;  ! 

of  Test.           '-li^'^s- 

Butter. 

Milk.        >H    Butter. 

<3        1 

Milk. 

yrs. 
Tulip  desPres  (imp.),  193.          4 

1916.            lb.        lb. 
7  Dec.      ...     582      9,750 

%    ■  lb. 
5-0     1-55 

lb. 
24 

273 

In  addition  to  pasture  feed  this  cow  received  during  December,  1916,  6  lb. 
bran,  4  lb.  molasses,  and  a  little  hay  daily  ;  January,  1917,  6  lb.  bran,  2  lb. 
molasses,  1  lb.  each  of  cowpeas  and  corn  boiled  daily  ;  February,  8  lb.  bran, 
3  lb.  molasses,  2  lb.  boiled  peas  ;  March,  4  lb.  molasses,  9  lb.  bran,  and  a  little 
hay  daily  ;  April  and  May,  10  lb.  bran,  4  lb.  molasses,  and  5  lb.  oaten  chaff 
daily  ;  June,  6  lb.  bran,  1  lb.  oats,  and  2  lb.  boiled  corn  daily  ;  July  and 
August,  4  lb.  molasses,  6  lb.  bran  daily. 
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Analysis  of  Soils^  Manures^  Fodders^   &c* 

As  it  is  found  that  the  privilege  conceded  to  farmers  of  having  their  products 
analysed  by  the  Department  is  continually  sought  for  by  men  of  business 
and  others  not  entitled  to  this  concession,  it  is  hereby  notified  that  analyses 
for  persons  other  than  farmers  can  onl^  be  undertaken  under  exceptional 
conditions. 

Attention  is  therefore  drawn  to  the  following  Regulations  : — 

Regulations  relating  to  Analyses  performed  in  the  Chemical  Laboratory, 
Department  of  Agriculture. 

Analyses  of  soils,  fertilisers,  fodders,  plants,  wheat,  flour,  Avater  for 
irrigation  or  for  watering  stock,  farm  produce  generally,  insecticides, 
preservatives,  &c.,  &c.,  are  made  by  the  Chemist  gratis  for  bond  fide  farmers 
and  settlers,  resident  in  New  South  Wales,  only. 

No  analyses  will  be  undertaken  for  commercial  purposes.  These  should 
be  made  by  chemists  outside  the  Department. 

An  exception  is  made  in  the  case  of  manure  manufacturers,  or  their 
agents,  who  wish  to  have  analyses  made  of  samples  taken  from  bulk  for  the 
purpose  of  insertion  in  the  annual  list  of  fertilisers  in  the  market  published 
by  the  Department. 

If  it  should  be  found  that  any  farmer  has  taken  advantage  of  this  privilege 
of  having  gratis  analyses  made  in  order  to  have  articles  analysed  for 
commercial  purposes  or  for  people  not  entitled  to  this  concession,  such 
privilege  will  be  withdrawn  from  him,  and  he  will  no  longer  be  entitled  to 
have  analyses  made  by  the  Department. 

The  Department  reserves  to  itself  the  right  of  refusing  to  analyse  any 
sample  sent. 

In  cases  where  the  Minister,  after  consideration,  consents  to  an  analysis 
being  performed  for  persons  other  than  farmers  (with  the  exception  men- 
tioned above)  a  fee,  payable  in  advance,  will  be  charged  as  under  : — 

Manures. — Blood,  meat-meal,  &c. 

Bone  manures,  blood  and  bone,  &c.  ... 

Mixed  fertilisers 
Soils. — Complete  analysis    ... 

Partial  analysis 
Water. — Complete  analysis  .. . 

For  irrigating  or  watering  stock  ... 

Milk 

Butter,  Cheese,  &c. — Complete  analysis     ... 

Wine. — Complete  analysis  ... 

Wheat. — Milling  sample 

Flour  ... 

Fodders . — Co  mplete  a  nal  y si  s 

In  all  other  cases. — For  each  determination  made 

If  only  one  determinp.tion*  i  5  made 


£ 

s. 

d. 

2 

2 

0 

.       3 

3 

0 

.       4 

4 

0 

.       5 

5 

0 

.       2 

2- 

0 

.       4 

4 

0 

2 

2 

0 

.       1 

1 

0 

.       2 

0 

.       3 

3 

0 

.       2 

2 

0 

o 

2 

0 

.       3 

3 

0 

.       0 

15 

0 

i       1 

1 

0 
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Instructions  for  fonrardimj  samples  for  anahjsis. 

All  samples  should  be  addressed  to  the  Under  Secretary  r  nd  D  rector, 
Department  of  Agriculture,  and  be  accompanied  by  a  letter  giving  instruc- 
tions and  name  and  address  of  sender. 

The  sample  should  bear  either  outside  or  inside  the  package,  preferably 
both,  the  name  and  address  of  the  sender  for  identification.  If  more  than 
one  sample  is  sent  in  a  parcel,  they  should  be  numbered  or  lettered,  so  as 
to  correspond  with  the  numbers,  &c.,  in  the  letter  of  advice. 

Soils. — Owing  to  the  length  of  time  required  to  carry  out  a  satisfactory 
analysis  of  a  soil,  and  the  fact  that  there  are  a  large  number  always  waiting 
their  turn,  some  delay  is  unavoidable  in  furnishing  the  result.  If  the  results 
are  required  before  carrying  out  any  particular  operation,  farmers  are 
r.dvised  to  send  in  the  samples  about  three  weeks  beforehand. 

For  the  guidance  of  farmers  in  forwarding  samples  of  soil  the  following 
directions  are  submitted  : — 

1.  Dig  a  hole  where  the  soil  is  of  average  quality.     Take  a  clean  slice 

from  it  to  the  depth  of  12  inches,  and  send  3  to  4  lb.  of  the  sample, 
including  stones,  fibres,  and  everything. 

2.  Send  also  a  sample  of  the  subsoil,  1  lb. 

3.  If  the  soil  in  different  parts  of  the  field  is  manifestly  of  different 

qualities,  samples  of  each  kind  should  be  forwarded. 

4.  Forms  of  application  for  analyses  of  soil  can  be  obtained  from  the 

Department. 

The  Chemist's  technical  report  will  be  fully  explained,  and  experiments 
in  manuring  crops  and  treatment  will  be  suggested,  based  on  the  analysis 
regarded  in  the  light  of  the  detailed  history  submitted  with  it.  

In  forwarding  samples  the  name  of  the  sender  should  be  stated  in  the 
package,  and  if  more  than  one  sample  is  sent,  each  sample  should  be 
numbered  to  correspond  with  the  printed  form. 

Manures. — In  forwarding  samples  of  manure  for  analysis,  great  care 
should  be  taken  to  tnsure  that  the  sample  sent  represents  a  fair  average  of 
the  bulk.  In  the  case  of  a  dispute  between  vendor  and  purchaser,  the 
sample  should  be  taken  in  the  presence  of  someone  representing  the  seller, 
or  in  his  absence  in  the  presence  of  a  police  officer.  Three  samples  should  ba 
taken  and  sealed  separately,  one  to  be  sent  to  the  Department  for  analysis ; 
the  second  handed  over  to  the  seller's  representative  or  the  police  officer; 
and  the  third  kept  with  seals  intact  for  future  reference. 

A  sample  from  j  to  i  lb.,  or  even  less,  is  sufficient  for  analysis,  provided 
it  hf.s  been  properly  sampled. 

Plants  should  be  cut  close  to  the  ground,  the  cut  ends  enveloped  in  sacking, 
and  sent  away  immediately  after  packing.  A  box  knocked  together  of  loose 
boards,  with  interstices  between  the  boards,  is  the  best,  as  if  packed  in  a 
tight  box  they  are  certain  to  sweat  on  a  long  journey.  When  sending  plants 
or  other  perishable  articles,  such  as  milk,   &c.,  for  examination,  a   letter 
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advising  their  despatch  should  be  sent  a  few  days  previously,  addressed  to 
"  The  Chemist,  Department  of  Agriculture,  Sydney,"  so  that  the  analysis 
may  be  undertaken  immediately  upon  arrival.  The  samples  should  be  sent 
direct  to  the  Chemical  Laboratory,  136  George-street. 

Waters  for  irrigating  purposes  and  for  stock  should  be  collected  in  per- 
fectly clean  glass-bottles.  One  ordinary  quart-bottle  will  usually  be  suffi- 
cient, except  when  a  complete  analysis  is  required,  when  two  quarts  should 
be  sent.  Each  bottle  must  be  corked  by  a  perfectly  clean,  well-fitted 
cork,  and  sealed.  The  bottles  must,  of  course,  be  securely  packed  against 
breakage. 

Wheat  and  Flour. — For  examining  the  milling  qualities  of  wheat  a  sample 
of  not  less  than  2  lb.  weight  is  required.  It  should  be  stated  whether  the 
sample  has  been  previously  cleaned  or  not,  and  to  what  extent  it  has  been 
cleaned.  The  name  of  the  grain,  if  known,  should  also  be  supplied,  as  well 
as  any  information  available  as  to  the  district,  class  of  soil,  yield  per 
acre,  &c.  The  Department  does  not  undertake  to  name  wheat  from  the 
grain. 

Flour. — A  sample  of  not  less  than  1  lb.  is  required  for  analysis. 

The  brand  and  manufacturer's  name  and  any  other  particulars  concerning 
the  sample  should  also  be  supplied. 


How  TO  Destroy  the  Fox. 

At  the  twenty-eighth  congress  of  the  Agricultural  Bureau  of  South  Australia 

held  in  Adelaide  in  September  last,  Mr.  W.  H.  Cuming,  of  Strathalbyn^  read 

a  praclical  paper  on  the  fox  and  how  to  contend  against  him,  based  upon  his 

experience  for  over  twelve  or  fifteen  years  in  that  district.     His  method  of 

destroying  the  pest  is  as  follows : — 

It  was  always  thought  that  the  fox  was  a  very  cunning  animal,  but  that  is  not  correct. 
The  dingo  is  a  long  way  ahead  of  the  fox  for  cunning.  One  can  use  almost  any  sort  of  meat 
for  bait — suet,  caul  fat,  liver,  j'oung  rabbit,  lamb,  fish,  mice,  opossum — but  1  find  the  rosella 
parrot  the  best,  for  if  they  are  passing  a  parrot  bait  they  must  have  a  bite  at  it,  and  very 
often  swallow  the  parrot,  feathers  and  all.  By  using  parrot  baits,  it  is  always  quite  safe 
to  take  sheep  or  cattle  dogs  after  the  stock,  without  fear  of  getting  them  poisoned,  as 
they  will  not  eat  a  parrot.  When  laying  baits,  put  them  close  to  a  sheep  or  cattle  path, 
or  any  old  road  through  the  paddock.  Place  all  meat  baits  1  inch  under  the  ground  ;  if 
parrots,  cover  over  with  bark,  leaves,  or  grass  to  hide  from  night  birds.  When  a  bait  is 
missed,  if  in  hilly  country,  always  look  on  the  higher  land,  above  where  the  bait  was 
laid,  and  the  dead  fox  is  mostly  found.  If  on  the  plains,  search  along  the  path  or  road, 
and  the  fox  will  soon  be  found.  Along  the  banks  of  creeks  is  a  good  place  to  put  baits. 
Do  not  be  afraid  of  using  too  much  poison  ;  if  too  little  is  used,  the  fox  will  get  away 
and  will  not  be  found,  and  the  skin  will  be  lost.  Put  as  much  strychnine  as  will  lie  on  a 
threepenny-piece  in  each  bait.  Always  put  baits  out  six  weeks  before  the  lambing 
starts.  Keep  putting  some  out  every  week  up  to  and  through  the  lambing  season,  and  a 
few  all  the  year  round.  If  all  stock-owners  would  lay  poison,  the  fox  pest  would  soon  be 
reduced  to  a  minimum,  and  would  not  be  the  menace  to  the  breeder  which  it  is  at  present. 
I  have  been  over  forty  years  fighting  vermin — first  the  dingo,  then  the  rabbit  ;  the  last 
fourteen  years  the  fox,  and  the  last-named  is  going  to  be  very  much  worse  to  contend 
with  than  either  dingo  or  rabbit. 


Jan.  2,  1918. j  Agricultural  Gazette  of  N.S.W.  59 


Inter-State  Conference  of  Agricultural  Scientists. 

A  CONFERENCE  attended  by  agricultural  scientists  from  all  tlie  States, 
convened  by  the  Federal  Government  at  the  instance  of  the  Advisory  Council 
of  Science  and  Industry,  was  held  in  Melbourne  from  9th  November  to  16th 
November,  1917.  Professor  A.  J.  Perkins,  Director  of  Agriculture  of  South 
Australia,  presided.  A  number  of  papers  dealing  with  different  aspects  of 
agricultural  science  were  read  before  the  Conference,  and  valuable  discussions 
took  place  on  each  subject.  The  papers,  with  a  summary  of  the  discussions, 
will  shortly  be  published  by  the  Advisory  Council.  The  topics  dealt  with 
were  as  follows  : — 

Wheat-breeding  (introduced  by  H.  Pye,  Victoria);  Oats  and  Barley- 
breeding  (J.  T.  Pridham,  New  South  Wales);  Maize-breeding  (H.  Wenhoiz, 
New  South  Wales) ;  Stafcisrical  methods  a.ppl;td  to  Plant-breeding  (Dr.  W. 
H.  Green,  Victoria) ;  Production  of  Cereals  for  Arid  districts  (A.  £.  V.  Richard- 
son, Victoria) ;  Immunity  and  Inheritance  (D.  McAlpine,  Victoria) ;  Plant 
Acclimatisation  (G.  L.  Sutton,  West  Australia) ;  Utilisation  of  Australian 
Phosphate  Deposits  (Professor  J.  W.  Paterson,  West  Australia) ;  Tobacco 
Culture  (T.  A.  J.  Smith,  Victoria) ;  Utilisation  of  Native  Grasses  and  Fodder- 
plants  (E.  Breakwell,  New  South  Wales) ;  Fibre-crops  (T.  Hogg,  Victoria) ; 
Sugar-crops  (H.  T.  Easterby,  Queensland);  Crops  for  production  of  power 
alcohol  (W.  R.  Grimwade,  Victoria) ;  Suggestions  as  to  Commonwealth 
endowment  of  agricultural  research  (Professor  A.  J.  Perkins,  South  Australia) ; 
Agricultural  research  and  co-ordination  of  effort  (Professor  R.  D.  Watt,  New 
South  Wales). 

The  following  resolutions  were  carried  by  the  Conference,  and  have  been 
forwarded  to  the  Executive  Committee  of  the  Commonwealth  Advisory 
Council  of  Science  and  Industry  : — 

1.  This  Conference  recommends  to  the  Executive  Committee  of  the  Advisory  Council 
that  a  "  Seed  Improvement  Committee  "  be  formed  under  the  Council. 

This  Committee  should,  among  other  matters,  deal  with  : — 

(a)  The  nomenclature  of  cultivated  varieties  of  farm  crops. 

(b)  The  elimination  of  undesirable  varieties  of  crops. 

(c)  The  exchange  and  dissemination  of  seed  samples  for  research  work. 

{d)  The  recommendation  of  money  grants  to  approved  State  or  other  institutions 
for  Work  in  connection  with  seed  impiovement  and  the  introduction  of  improved 
varieties  of  crops. 

2.  That  in  view  of  the  benefits  to  be  derived  fiom  the  systematic  introduction  of  seeds 
and  plants  into  the  Commonwealth  and  to  ensure  more  economy  of  effort  in  this  direction 
on  the  part  of  all  the  States,  this  Conference  is  of  the  opinion  that  as  soon  as  practicable 
a  Plant  Introduction  Bureau  should  be  established,  the  functions  of  which  would  include  : — 

(1)  Arrangements  for  the  introduction  of  new  and  useful  agricultural  plants  from 

other  countries  into  the  Commorwealth. 

(2)  The  systematic  testing  of  these  introduced  plants  in  co-operation  with  Stat© 
Experiment  Farms. 

(3)  The  systematic  recording  of  the  results  of  such  tests. 

3.  That  this  Conference  recommends  that  each  State  Department  of  Agriculture  shoul  i 
continue  or  initiate  the  work  of  improvement  and  selection  of  its  cultivated  crops  as  part 
of  its  regular  work,  and  that  such  work  of  improvement  be  on  uniform  lines  in  all  the 
States. 

4.  That  the  rust  in  cereals,  particularly  black  rust  in  wheat,  which  is  common  in  all 
the  States,  and  in  some  seasons  largely  reduces  the  yields,  be  made  the  subject  of  a  speci.J 
investigation  in  connection  with  plant  breeding. 

5.  That  the  Executive  Committee  of  the  Advisory  Council  be  asked  to  arrange  for  au 
annual  meeting  of  plant-breeders  from  the  difiEerent  States,  with  a  view  to  co-ordinating 
their  work, and  arriving  at  a  uniform  policy  without  interfering  with  individual  methods; 
the  meeting  to  be  fixed  at  a  convenient  season  of  the  year  (July). 
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6.  That  this  Conference  recommends  the  estabhshment  of  an  organisation  to  deal  with 
the  collection,  propagation,  improvement  and  cultivation  in  suitable  areas  of  the  most 
promising  indigenous  grasses  and  fodder  plants. 

7.  That  this  Conference  recommends  to  the  Advisory  Council  of  Science  and  Industry 
the  advisability  of  closely  investigating  the  tobacco  industry  in  Australia,  both  in  the 
interests  of  the  producer  and  with  a  view  to  retaining  locally  the  profits  of  manufacture. 

8.  That  in  view"  of  the  high  prices  ruling  for  fibre  products  and  the  desirability  of 
making  Australia  self-contained  in  the  production  of  fibre,  the  Conference  recommends 
the  Advisory  Council  of  Scienc3  and  Industry  to  make  a  thorough  investigation  into  the 
possibilities  of  fibre  cultivation  in  Australia,  particularly  flax  and  sisal  hemp,  and  the 
p  jssibilities  of  producing  these  fibres  for  local  manufacture  or  for  export. 

9.  That  the  Advisory  Council  of  Science  and  Industry  be  asked  to  ascertain  whether 
the  British  Government  would  be  prepared  to  purchase  deW-retted  flax  fibre  from  Australia 
in  1919,  and  if  so  what  quantities  and  at  what  price  f.o.b. 

10.  The  Conference  is  of  opinion  that  the  prospect  of  commercial  production  of  power 
aljohol  from  certain  crops  is  promising,  and  suggests  that  special  experiments  should  be 
arranged  by  the  Advisory  Council  of  Science  and  Industry  to  determine  the  actual  yields 
of  alcohol  obtainable  from  these  c  rops  including  sorghums  in  various  stages  of  development. 

11.  That  this  Conference  welcomes  the  proposal  of  the  Advisory  Council  to  investigate 
the  utilisation  of  Australian  phosphates,  and  suggests  that  this  investigation  should  include 
manurial  trials,  particularly  on  pasture  lands,  in  those  of  the  States  which  possess  such 
phosphates. 

12.  That  in  view  of  the  need  for  a  supply  of  scientific  investigators  into  agricultural 
and  pastoral  problems,  the  Advisory  Council  of  Science  and  Industry  be  requested  to 
direct  the  attention  of  the  various  Australian  Universities  to  the  subject. 

13.  In  view  of  the  prominent  position  occupied  by  the  United  States  of  America  in 
scientific  and  practical  agriculture,  and  of  the  similarity  of  the  climatic  and  economic 
conditions  of  that  cotintry  to  those  of  Australia,  this  Conference  recommends  the  early 
appointment  of  a  permanent  agricultural  representative  from  Australia  to  the  Unitt'd 
States,  whose  duties  should  include  keeping  Australia  in  touch  with  improved  scientific 
and  practical  methods  in  agriculture  and  the  supply  of  promising  varieties  of  cereals  and 
other  crops. 

14.  That  this  Conference  expresses  its  appreciation  of  the  action  of  the  Executive 
Committee  of  the  Advisory  Council  of  Science  and  Industry  in  calling  it  together,  and  is 
confident  that  the  opportunity  of  meeting  and  consulting  together  thus  afforded  to 
agricultural  scientists  from  the  different  States  will  be  beneficial  to  agricultural  progress 
in  Australia. 


Quantities  of  Vegetable  Seeds  kequired  eor  Various 

Areas. 

The  Journal  of  the  Board  of  Agrirulture  (Eng]3ind)ha.s  published  valuable  tables, 
showing  the  quantities  of  seed  required  for  areas  of  various  sizes,  with  the 
view  to  ensuring  economy  in  the  use  of  vegetable  seeds.  While  the  conditions 
in  this  State  differ  considerably  from  those  in  Great  Britain,  the  figures  will 
be  found  cf  considerable  interest.     Th^^y  may  he  summarised  as  follows  : — 


Quantit}'. 

Vegfetable. 

Sown. 

Total  Length  of  Row. 

1  ounce 

Beet       

8  inches  apart            

400  feet. 

Carrot  ... 

6      „        „               

600     „ 

Lettuce... 

6       ,,         ,,  (small  varieties) 

600     ,, 

,, 

12     ,,         ,,  (for  large) 

900    „ 

Onions  for  harvesting.. 

4-6  „         , 

350-480  feet. 

Onions  for  pulling  green 

Continuously  along  drill     ... 

180  feet. 

Parsley... 

•1 -6  inches  apart 

.350    ,, 

Parsnip  .. 

8  inches  apart            

.300     „ 

Swede 

9-12  inches  apart 

800     „ 

Turnip    .. 

6  inches  apirt 

600     ,, 

1  pmt  ... 

Broad  Bean      

9       ,,         ,,                

100     ,,     double  row. 

French  Bean 

6       „         „                

200     ,, 

Peas       

2       „         „                

60-80  feet  double  row. 
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Poultry  Notes* 

January. 


JAMES  HADLINGTON,   Poultry  Expert. 

On  taking  a  retrospective  %  iew  of  the  poultry  industry  during  the  year  just 
closed  a  good  deal  of  solid  progress  appears  evident.  It  is  noteworthy  that 
notwithstanding  the  high  prices  of  timber  and  iron  good  poultry  buildings 
have  been  erected,  and  efficient  equipment  installed  in  all  directions,  and 
there  appears  to  be  a  disposition  among  poubry-keepers  not  only  to  increase 
but  to  improve  their  flocks. 

Another  feature  that  is  full  of  promise  is  the  fact  that  utility  poultry- 
farmers,  as  represented  by  the  Utility  Poultry  Breeders'  Association,  have 
recognised  the  necessity  of  a  standard  under  which  their  birds  can  be 
judged  at  shows,  and  as  a  guide  to  breeders.  This  should,  and  doubtless 
will,  have  far-i'eaching  effects  for  good  upon  the  quality  of  the  poultpy  kej  t 
throughout  Australia,  and  will  be  an  educational  factor  of  no  small 
significance. 

The  offering  of  presentation  shields  by  the  Poultry  Club  of  New  South 
Wales  for  the  best  laid  out  and  most  efficiently  conducted  farms  in  the 
metropolitan  area,  also  betokens  an  awakening  interest  in  the  prime  needs 
of  the  industry.  It  would  appear  therefore  that  forces  are  gathering  and 
uniting  that  promise  well  for  poultry-raising  generally. 

A  further  feature  of  the  year  has  been  the  activity  of  different  agencies 
which  endeavour  to  induce  the  public  to  take  up  poultry-farming  as  a  means 
by  w  hich  their  incomes  might  be  inci^eased  or  a  livelihood  made.  From  the 
point  of  view  of  increasing  production  and  national  wealth  this  might  be 
deemed  satisfactory.  But  unfortunately  there  is  another  side  of  the  question 
that  cannot  be  so  considered.  It  is  feared  that  many  persons  having 
no  qualifications  for  the  business  aie  being  induced  by  glowing  accounts 
of  profits  to  be  made  from  poultry-keeping  to  take  up  the  industry, 
and  many  are  investing  their  hjvrd-earned  savings  in  attempts  of  this 
kind,  in  many  cases  without  possessing  the  necessary  capital,  experience, 
or  aptitude  to  ensure  success.  Most  persons  have  an  idea  that  they  know 
something  about  poultry-keeping.  But  keeping  a  small  number  of  hens  and 
poultry -farming  for  a  living  are  quite  different  propositions,  and  the  public 
will  be  well  advised  to  go  carefully  into  the  matter  and  seek  sound  practical 
advice  before  taking  too  seriously  a  good  deal  that  is  at  present  current  on 
this  subject. 

It  may  scarcely  be  necessary  to  again  emphasise  the  fact  that  the  industry 
is  sound  as  far  as  the  small  farmer  with  the  necessary  qualifications  and 
working  under  proper  conditions  is  concerned. 
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Autumn  Hatching. 

The  middle  of  this  month  will  be  none  too  early  to  commence  setting  eggs 
for  what  is  known  as  autumn  hatching,  but  which  is, more  correctly  speaking, 
late  summer  hatching.  It  is  not  intended  here  to  go  into  the  merits  or  demerits 
of  hatching  during  these  months,  because  they  have  so  often  been  stated  ; 
suffice  it  to  sa}',  that  it  is  regarded  more  as  a  poultry -farmer's  "  catch  croj*  " 
than  a  regular  part  of  his  s^-asonable  woik.  Pullets  hatched  during  February 
and  March  may  be  regarded  as  less  prolific  layers  than  those  hatched  in  the 
sprhig,  but  a  com[jensating  factor  is  the  high  price  that  usually  rules  for 
the  cockerels  marketed  from  May  to  the  end  of  the  year,  i.e.,  so  long  as  they 
are  good  sorts  and  well  grown. 

The  essentials  for  success  in  making  this  catch-hatching  are  that  good  eggs 
are  available  from  stock  that  have  not  gone  off  condition,  and  that  the  ground 
over  which  the  new  chickens  are  to  be  run  has  had  a  couple  of  months'  rest 
before  it  will  be  required  to  carry  them.  This  is  all  the  more  neces-ary 
where  chickens  are  run  in  fairly  large  numbers.  Pullets  from  these  hatchings 
usually  come  on  to  lay  about  the  following  August,  but  even  then  should 
not  be  expected  to  equal  in  laying  capacity  the  birds  hatched  in  spring. 

One  question  often  asked  by  beginners  is,  "Will  it  pay  to  buy  breeding  s*^ock 
to  lay  eggs  to  hatch  at  this  time?  "  It  is  only  in  exceptional  circumstances 
that  such  a  course  can  be  advised,  and  hatching  at  this  season  is,  genera'ly 
speaking,  best  left  to  those  who  have  the  stock  from  which  birds  in  fair 
condition  can  be  selected  to  breed  from. 

Chicken  Pox  or  "  Warts." 

The  humid  conditions  that  have  prevailed  so  far  this  summer  might  be 
expected  to  result  in  an  early  outbreak  of  chicken  pox,  and  poultry-keepers 
will  do  well  to  commence  right  away  to  protect  their  young  stock  from  this 
very  troublesome  disease.  The  method  advised  is  to  give  flowers  of  sulphur 
at  the  rate  of  one  tablespoonfu'  to  fifty  adults  in  the  morning  mash  twice  or 
three  times  a  week  for  two  or  three  weeks  ;  then  change  this  and  give 
Epsom  salts  in  the  drinking  water  over  a  like  period  at  the  rate  of  one  ounce 
packet  to  the  gallon.  But  the  two  should  not  be  given  over  the  same  period, 
and  care  should  be  taken  not  to  overdo  the  sulphur,  as  it  may  result  in 
some  pullets  breaking  into  moult.  At  the  same  time  the  cause  of  all  pullets 
so  breaking  should  not  be  attributed  to  this,  because  many  will  do  so  in  any 
case.  But  even  some  risk  in  this  respect  is  preferable  to  an  outbreak  of 
chicken  pox. 

To  meet  the  cases  where  the  dry  mash  system  is  in  use,  the  best  method  of 
giving  the  sulphur  would  be  to  mix  sufficient  mash  to  act  as  a  vehicle  for  the 
sulphur,  and  feed  it  at  any  time  during  the  day. 

Where  the  automatic  watering  system  is  in  use,  the  Epsom  salts  can  only 
be  put  in  the  mash  portion  of  the  food.  Tlie  difficulty  here  is  that  many  of 
the  birds  fail  to  eat  it,  and  these  would  be  likely  to  contract  the  disease 
where  it  is  present. 
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A  Heminder. 

Many  hens  will  now  go  otf  laying  and  others  will  only  lay  in  an  erratic 
manner,  and  very  soon  fall  into  moult.  This  is  a  matter  that  should  receive 
the  close  attention  of  poultry  farmers  with  a  view  to  disposing  of  the 
unprofitable  hens,  and  all  those  that  it  is  not  intended  to  carry  through  the 
moult  into  next  spring  sliould  be  carefully  scrutinised  and  marketed  as  they 
go  off  laying.  It  should  not  be  a  difficult  matter  to  pick  out  the  hens  that 
have  stopped  laying,  but  I  find  that  there  is  a  disposition  among  beginners, 
and  also  many  whose  experience  should  ha\e  taught  them  difterently,  to 
expect  these  hens  to  come  on  to  lay  again  at  an  earlier  period  than  they  are 
likely  to  do.  Each  year  this  idea  is  responsible  for  a  great  deal  of  loss 
resulting  from  keeping  these  old  hens.  The  fact  of  feed  being  somewhat 
d^^ar,  of  course,  accentuates  the  trouble  ;  but  it  is  an  experience  occurring 
every  year,  and  it  is  not  realised  until  a  good  deal  of  loss  has  been 
sustained.  These  old  hens  are  kept  on  month  after  month  with  the  hope 
that  they  will  come  on  to  lay  again  soon.  Some,  of  course,  do  so ;  but  the 
greater  part  of  those  that  stop  laying  after  the  end  of  December  will 
probably  be  found  to  lay  very  few  eggs  until  after  the  moult,  and  remain 
unprofitable  until  the  end  of  June  or  even  later.  Good  second-year  hens 
should,  of  course,  become  profitable  from  that  tirhe  on  to  the  following 
January  or  February,  when  consistent  culling  of  the  n on  layers  should  be 
practised. 

To  define  what  is  understood  by  first,  second,  and  third  year  hens:  A 
pullet  is  considered  to  be  such  up  to  twelve  months  old,  but  si  e  may  be 
considered  in  her  first  year  of  laying  until  after  her  first  moult,  say,  to  the 
end  of  March.  This,  of  course  refers  to  seasonably  hatched  stock.  She 
may  then  be  considered  to  start  on  her  second  3-ear  laying,  and  1  e  classed  as 
such  until,  say,  the  end  of  March  again.  But  should  she  cease  laying  after 
the  end  of  December  it  is  advisable  to  dispose  of  her  (unless  reasons  other  than 
her  mere  laying  qualities  warrant  her  retention),  as  this  stage  is  considered 
to  terminate  the  profitable  life  of  most  layers.  For  all  practical  purposes  the 
profitable  life  of  a  hen  that  was  hatched  during  the  spring  is  from  27  to 
30  months,  while  a  small  percentage  remain  profitable  a  couple  of  months 
lonsfer. 
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Agricultural  Bureau  of  New  South  Wales. 


Greetings  for  1918. 


/  am  glad  to  be  able  to  state  that  during  the  past  year  the 
Agricultural  Bureau  has  again  made  solid  progress.  Nine 
new  branches  have  been  established,  and  the  number  would, 
doubtless,  have  been  much  larger  but  for  the  fact  that  the 
war  has  greatly  interfered  with  such  work. 

In  spite  of  this,  however,  not  only  have  new  Branches 
been  firmly  established,  but  many  of  the  older  ones  have  made 
a  great  advance  in  membership  and  efficiency.  The  reports 
which  the  Department  receives  testify  to  the  useful  work  which 
is  being  carried  out  by  the  Bureau  throughout  the  country. 

The  Minister  of  Agriculture  and  the  staff  of  the  Depart- 
ment join  with  me  in  hoping  that  the  new  year  will  bring 
continued  success  to  the  Bureau  and  happiness  and  prosperity 
to  every  member. 


Under  Secretary  and 

Director  of  Agriculture. 

Sydney,  2nd  January,  1918. 


Jan.  2,  1918.]  Agricultural  Gczeite  cf  N.S.W.  05 


Agricultural  Bureau  of  New  South  Wales^ 


REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of  the 
various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that  the 
Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Albury. 

The  annual  meeting  of  the  branch  was  held  on  5tli  December.  Mr.  F. 
AVells  presided  and  there  was  a  fair  attendance,  including  a  number  of 
ladies.  The  report  mentioned  that  the  exhibitions  of  summer  and  winter 
pruning  and  a  lecture  by  Mr.  Patterson  on  "  Organisation  in  Agriculture  " 
were  the  principal  fixtures  of  the  year.  A  new  feature  was  the  obtaining 
from  the  Public  Library,  SydneV;  of  books  dealing  with  rural  matters.  The 
balance-sheet  disclosed  a  credit  balance  of  over  £6. 

The  election  of  officers  resulted  as  follows  : — Chairman,  Mr.  J.  Brann  ; 
Vice-Chairman,  Mr.  J.  Fleming  ;  Treasurer,  Mr.  H.  Hague;  Hon.  Secretary, 
Mr.  N.  L.  Morton  ;  Assistant  Secretaries,  (Lavingtun)  'Mr.  A.  A.  Buchhorn, 
(Albury)  Mr.  H.  Eberle,  sen.,  (Thurgoona)  Mr.  J.  R.  Wignell. 

Reference  was  made  to  the  large  amount  of  useful  work  done  by  the 
retiring  Chairman,  Mr.  Wells,  and  the  appreciation  of  the  branch  was 
i-ecorded  in  the  minutes. 

Mr.  Brann  gave  an  impromptu,  but  most  interesting  address  on  poultry, 
in  the  course  of  which  much  valuable  information  was  gained  by  those 
present. 

Bankstown. 

Mr.  W.  Grant,  Superintendent  of  the  Outer  Domain,  Sydney,  gave  a 
lecture  to  the  members  of  this  branch  on  rose-gi'owing  on  26th  November. 

Bimbaya. 

A  meeting  was  lield  on  1st  Novemlier  at  which  Mr.  W.  F.  Irvin  read 
a  paper,  from  which  the  following  is  taken  : — 

POULTRY-KEEI'I.S'G. 

The  wliole  profit  in  poultry  is  determined  by  the  selection  of  Li-eeding  and  laj-ing 
stock.  Poor  layers  can  put  the  egg-farmer  out  of  business  in  a  very  short  time  ;  poor 
breeding  stock  will  do  it  as  thoroughly,  as  the  loss  is  not  onl\'  the  time  and  money 
required  to  rear  them,  but  when  grown  they  are  still  a  loss  through  not  producing. 
Home  people  keep  all  the  pullets  they  rear,  just  because  they  are  pullets,  and  they  often 
discard  hens  that  would  pro\e  profitable  layers.  A  poor  laying  pullet  is  likely  to  prove 
worse  than  a  poor  laying  hen,  because  she  v.ill  probably  be  kept  over  a  longer  period. 
On  a  number  of  farms  it  is  the  practice  to  discard  hens  of  a  certain  age,  after  two  or 
three  laying  seasons,  renewing  the  fiocks  with  pullets.  No  special  attention  is  paid  to 
the  condition  of  either  hens  or  pullets,  their  usefulness  lieing  determined  by  their  age. 
This  is  not  always  a  safe  plan,  as  it  means  discarding  good  and  bad  layers  and  replacing 
them  with  others  of  the  same  calibre.  The  chances  are  that  the  pullets  will  produce 
more  eggs  in  winter  and  early  spring',  but  will  they  pav  sufficiently  to  repay  the 
cost? 
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It  would  be  unwise  to  deprecate  the  value  of  u'.- //-selected  pullets  as  winter  layers — in 
fact,  they  are  practically  the  only  source  from  which  eggs  can  be  procured  a*^  this  time — 
but  when  two  or  three  hundred  pullets  ate  placed  in  the  laying  pen  and  only  one-third  of 
them  lay,  and  even  these  only  to  the  extent  of  one-third  (the  egg-laying  competitions  at 
Hawkesbury  College  prove  that  during  April,  May,  and  June  the  production  is  only 
about  1  egg  in  3  days  per  pullet,  and  1  in  10  per  hen)  there  is  very  little  profit.  The 
pullet  that  waits  till  sjjring  is  advanced  before  commencing  to  lay  will  probably  be  an 
indifferent  layer  all  her  life.  It  is  next  to  impossible  to  get  hens  through  the  moult  and 
laying  before  the  end  of  June,  while  well-grown  pullets  should  come  on  to  lay  in  March 
and  lay  well  from  then  on.  Some  Avill  commence  when  they  should,  but  unless  they  are 
closely  culled  tliey  will  not.  This  number  may  be  large  or  small  according  to  the 
quality  of  the  parent  stock. 

It  is  safe  to  say  that  tlie  country  over,  not  lialf  the  poultry  are  worth  keeping.  A  hen 
or  pullet  that  does  not  pay  for  her  feed  and  a  bit  over  would  be  of  more  profit  to  her 
owner  on  the  dinner  table  than  in  the  laying  pen.  There  are  a  luimber  of  ways  of 
weeding  out  poor  hens.  Some  use  a  trap  nest  (a  nest  that  does  not  let  the  hen  off  until 
freed  by  an  attendant) ;  others  run  the  hens  in  single  pens  ;  while  some  become  so  expert 
that  they  can  tell  the  possibilities  of  a  pullet,  with  a  fair  degree  of  accuracy,  simply  by 
handling  her. 

In  selecting  hens  the  first  requirement  is  vigour.  If  they  are  bright  and  active,  and 
show  they  have  good  constitutions,  large  crops  and  abdomens,  and  other  points,  they 
may  be  kept  with  profit  regardless  of  age.  Some  hens  are  almost  as  good  at  five  years 
old  as  they  were  as  pullets.  Some  pullets  do  not  have  vitality  enough  to  commence 
laying  in  cold  weather.  It  takes  a  pretty  vigorous  pullet  to  consume  enough  food  to 
sustain  herself  and  have  enough  material  for  egg-making  in  cold  weather.  She  could 
easily  eat  enough,  but  cannot  digest  it  because  of  lack  of  exercise. 

Unless  we  can  properly  select  our  breeders,  the  percentage  of  good  pullets  we  raise 
will  be  small,  consequently  the  number  of  rejects  will  be  large.  If  not  discarded  they 
will  turn  the  profits  into  loss  or  so  x'educe  them  that  we  receive  very  little  recompense 
for  our  labour.  Then  these  will  go  on  and  breed  us  more  poor  pullets  until  the 
whole  venture  is  a  failure.     So  that  it  is  necessary  to  be  culling  unceasingly. 

To  succeed  in  poultry  culture,  and  especially  in  egg-production,  there  arc  three  things 
that  must  be  learned  and  learned  well.  The  first  is  how  to  grow  good  pullets  ;  secondly, 
how  to  know  them  when  grown  ;  and  tliirdly,  how  to  feed  them  for  best  results. 
Correct  methods  of  feeding  are  essential  to  keeping  even  good  birds  in  robust  health, 
and  are  quite  as  important  as  the  nature  of  the  food,  always  providing  that  it  is  a 
sound  class  of  food.  The  most  scientifically  balanced  ration  containing  all  necessary 
constituents  would  be  useless  if  birds  could  not  digest  it.  Experience  has  abundantly 
proved  that  the  most  satisfactory  results,  as  to  both  egg-production  and  growth,  are 
obtained  from  pollard,  bran,  maize,  wheat,  and  oats,  which  have  become  the  universal 
poultry  foods,  not  only  from  their  suitability  and  the  uniform  results  obtained,  but  as 
being  the  most  economical  foodstuffs  and  the  most  easily  obtained  in  large  quantities. 
As  an  instance  of  what  may  be  called  a  normal,  simple,  and  well  balanced  ration  I 
quote  that  fed  at  Hawkesbury  Agricidtural  College  : — Morning — A  mash  in  the  following 
proportions  :  Pollard  60  lb.,  bran  20  lb.,  lucerne  dust  1-2  lb.,  meat  meal  S  lb.  Evening— 
§  wheat,  ^  corn,  as  much  as  the  hens  will  clean  up. 

Buckaroo, 

A  meeting  was  held  on  27th  October,  when  Mr.  P.  J.  Crowley  read  a 
paper  on  sorghum,  from  which  the  following  is  taken : — 

Sorghum. 

Sorghum,  on  account  of  its  value  as  a  fodder  for  practically  all  classes  of  stock,  is 
worthy  of  the  consideration  of  any  farmer  who  is  engaged  in  mixed  farming,  or  who  is 
keeping  stock  on  his  farm.  The  most  serious  drawback  to  its  use  is  the  poisonous  nature 
of  the  young  plants,  which  makes  it  unsafe  to  feed  sorghum  to  stock  until  it  has 
reached  the  flowering  stage.  If  it  is  intended  to  feed  it  before  that  stage,  the  plants 
should  be  cut  and  allowed  to  wilt  for  at  least  twelve  hours. 

Sorghum  is  a  very  sweet  fodder  and  it  is  greedily  eaten  by  stock  ;  and  as  the  stems  of 
the  matured  plant  remain  succulent  for  a  considerable  time  after' the  frost  has  killed  it, 
it  is  the  means  of  pi'oviding  a  valuable  fodder  during  the  late  autumn  and  early  winter. 
It  can  be  fed  with  advantage  to  cattle,  horses,  or  pigs,  and  the  seed  makes  good 
fowl  feed  ;  and  while  it  cannot  be  claimed  that  it  is  a  first-rate  milk  producer,  or  that 
horses  will  do  hard  and  constant  work  on  it,  or  that  it  alone  will  fatten  pigs,  it  can  be 
asserted  that  with  sorghum  a  fair  supply  of  milk  will  be  maintained,  dry  cattle  will 
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thrive,  idle  horses  or  horses  doing  odd  jobs  will  be  kept  iu  good  candition,  and  with 
green  sorghum  and  small  quantities  of  more  nutritious  foods  store  pigs  or  breeding  sows 
can  be  held.  Anotlier  strong  point  in  its  favour  is  that  in  tlie  event  of  the  cereal  hay 
crops  failing,  the  land  can  then  be  sown  witli  sorghum  with  every  prospect  of  a  good 
crop  if  the  season  is  at  all  reasonable  ;  or  in  a  favourable  year  good  crops  can  be  grown 
after  the  hay  crops  are  harvested,  and  Mill  tlius  provide  a  fodder  that  will  save  the  more 
valuable  cereal  hay. 

Sorghum  is  not  particular  as  regards  soil  ;  good  crops  can  be  grown  on  almost  any 
class  of  soil  providing  the  cultivation  is  good,  though,  of  course,  rich  laiul  will  always 
give  the  best  crops.  The  land  should  be  ploughed  as  deeply  as  possible  early  in  the 
winter,  and  allowed  to  lie  open  till  the  spring,  when  it  should  be  harrowed  down  and 
then  harrowed  after  every  fall  of  rain  till  sowing  time,  when  the  soil  should  l)e  in  such 
a  condition  that  it  can  be  brought  into  a  good  tilth  by  either  ploughing  or  cultivating. 
It  is  imperative  that  the  soil  should  be  in  good  tilth  and  warm  before  the  seed  is  sown. 
The  best  time  to  sow  is  during  the  latter  part  of  October  or  early  in  November,  although 
under  favourable  conditions  good  crops  can  be  grown  by  sowing  any  time  before  the 
middle  of  January. 

There  are  two  methods  of  sowing.  The  first  is  to  strike  out  drills  with  the  plough 
about  3  feet  apart  and  drop  the  seed,  about  7  or  8  lb.  to  the  acre  being  sufficient.  This 
method  has  much  to  recommend  it  on  account  of  it  being  possible  to  cultivate  lietwt'cn 
the  rows  and  to  thus  kill  weeds  and  conserve  moisture.  After  the  plants  become  a  fair 
height  the  cultivation  should  be  very  shallow  or  the  roots  will  be  disturbed.  A  quick 
and  effective  way  of  sowing  in  drills  is  to  stop  up  the  runs  in  the  seed  drill,  so  as  to 
make  the  rows  the  required  distances  apart.  The  second  method  of  sowing  is  to  broad- 
cast the  seed  at  the  rate  of  14  lb.  per  acre.  By  this  method  heavier  crops  can  be  grown, 
providing  the  season  is  good,  but  in  a  dry  season  cultivation  between  the  rows  will 
ensure  crops  that  would  be  impossible  with  the  broadcast  method. 

To  the  average  farmer  it  is  the  harvesting  of  the  crops  that  presents  the  greatest 
difficulties,  as  for  a  small  area  it  does  not  pay  to  purchase  the  necessary  machinery. 
Light  crops  of  medium  height  when  the  stalks  are  fine  can  be  cut  with  the  reaper  and 
binder  and  made  into  hay  ;  no  doubt  much  of  the  feeding  value  is  lost,  but  the  hay 
might  be  the  means  of  tiding  stock  over  a  bad  time.  A  method  that  is  worthy  of  con- 
sideration is  to  turn  the  stock  in  after  the  frost  lias  killed  it.  They  will  generally  eat  it 
right  down  to  the  roots  and  voty  little  is  wasted,  while  the  droppings  will  enrich  the 
soil  as  manure.  This  method  has  much  to  recommend  it  where  sorghum  is  used  as  a 
rotation  with  other  crops. 

Cattai. 

The  annual  meeting  took  place  on  10th  November,  the  election  of  officers 
resulting  as  follows  : — Chairmrai,  Mr.  R.  J.  Tolson ;  Vice-Chairmen,  Messrs. 
G.  Brown  and  E.  H.  Paull  ;  Hon.  Secretary  and  Treasurer,  Mr.  A.  J. 
McDonald,  J.P. 

The  report  showed  that  substantial  work  had  been  done  during  the  year, 
including  the  winning,  for  the  second  time  in  succession,  of  the  prize  for 
Bureau  exhibits  at  the  Hawkesbury  District  Agricultural  Association's 
annual  show\ 

Mr.  Thomson  exhibited  thirteen  varieties  of  cereals  at  the  meeting,  and 
stated  that  the  exhibit  was  considerably  s[-oilt  owing  to  the  rain,  as  twenty 
distinctive  varieties  were  destroyed. 

A  meeting  took  place  on  28th  November,  the  business  being  the  considera- 
tion of  the  abnormal  rainfall  and  its  effect  upon  the  crops  of  the  district. 

Cordeaux-Goondarin, 

A  well-attended  meeting  of  this  branch  was  held  at  Kembla  Vale  on  31st 
October.  The  holding  of  an  apple  exhibition  in  February  or  Marcli  next  was 
discussed.  Mr.  A.  E.  Fishlock  read  a  paper  on  potato  growing,  of  which  the 
following  is  a  synopsis. 

Potato  Growing. 

Good  crops  of  potatoes  can  be  grown  on  a  variety  of  soils,  provided  tliej-  are  well 
prepared,  and,  if  not  naturally  fertile,  heavily  manured.  Potatoes  thrive  best  in  a 
naturally  deep,  rich  loam,  rather  light  than  otherwise,  and  many  volcanic  soils  possess 
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these  characteristics.  Whatever  land  is  chosen  must  be  deeply  ploughed,  and,  if 
necessary,  cross-ploughed  and  brought  to  a  fine  tilth  with  the  harrow  or  scarifier  before 
the  seed  is  planted.  Potatoes  will  not  do  well  on  heavy  or  wet  clayey  land.  Very  poor 
crops  of  tubers  are  obtained  on  some  farms,  and  this  is  not  always  due  to  inattention  in 
the  way  of  cultivation.  If  the  soil  does  not  contain  constituents  which  are  necessary  for 
the  requirements  of  the  potato,  ploughing  or  scarifying  will  not  supply  the  deficiency, 
although  it  will  benefit  the  ciop  a  great  deal. 

The  selection  of  a  manure  is  a  most  important  matter  and  its  application  must  depend 
upon  the  nature  of  the  soil,  the  climate,  and  the  variety.  In  soils  where  the  tops  grow 
too  luxuriantly,  no  manures  that  would  be  likely  to  increase  that  luxuriance  should  be 
applied.  Manures  suitable  for  the  potato  are  farmj-ard  and  stable  manure,  wood  ashes, 
lime,  sulphate  of  ammonia,  nitrate  of  soda,  sulphate  of  potash,  and  kainit.  To  spread 
farmyard  manure  along  the  bottom  of  the  drills  and  place  the  seed  on  the  manure 
is  a  very  common  practice,  but  I  prefer  planting  the  sets  and  then  laying  the  manure 
over  them.     Twenty  tons  of  farmyard  manure  is  sufficient  for  an  acre. 

The  selection  of  the  seed  is  most  important,  and  care  should  be  taken  that  only  good 
sound  sets  are  planted.  I  choose  medium-sized  tubers  in  preference  to  small  ones.  If  it 
should  be  necessary  to  cut  the  sets,  see  that  each  portion  has  one  or  more  good  eyes.  It 
is  a  well-known  fact  that  sets  taken  from  the  points  or  top  ends  of  the  tubers  produce 
the  heaviest  crops. 

It  will  require  about  8  cwt.  of  medium-sized  potatoes  to  plant  an  acre,  and  if  a  light 
horse-scarifier  is  used  in  cultivation  the  rows  should  be  3  feet  apart  and  the  sets 
12  inches  apart  in  the  rows.  As  a  rule,  about  6  inches  is  the  proper  depth  to  plant  the 
sets.  In  favourable  localities  the  early  varieties  ma}'  be  plaiited  in  June  or  July,  the 
second  early  sorts  a  few  weeks  later,  and  tlie  main  crop  in  September.  The  early 
varieties  may  again  be  planted  for  an  autumn  crop  in  January  and  Februarj-.  In  order 
to  expedite  the  work  of  planting,  furrows  should  be  opened  with  .a  plough.  If  the  land 
is  naturally  fertile  or  heavilj'  manured,  the  work  could  be  done  as  the  ploughing  proceeds 
by  dropping  the  sets  at  the  proper  distances  in  every  third  or  fourth  furrow,  and  covering 
thetn  with  the  following  furrow.  After  the  planting  is  finished  the  land  should  be 
harrowed.  The  cultivation  necessary  is  to  scarifj'  the  soil  between  the  rows  and  hoe 
between  the  plants  in  the  rows  to  keep  the  weeds  down  and  the  surface  loose  ;  earthing 
up  sliould  be  d  ne  when  the  plants  are  high  enough.  Under  ordinary  conditions  the 
crop  will  require  no  further  attention  until  it  is  ready  for  digging. 

When  the  tops  turn  brown  it  is  a  sign  that  the  crop  is  ripe,  and  tiie  potatoes  are  ready 
for  lifting.  Where  large  areas  are  grown,  this  is  mostly  done  with  a  suitable  plough  or 
potato-digger.  The  crop  should,  if  possible,  be  lifted  when  the  soil  is  dry  and  the 
weather  fine.  Then  the  potatoes  will  keep  well  if  properly  stored.  Potatoes  should  not 
be  exposed  to  the  sun  after  being  lifted.  They  should  lie  on  the  ground  in  heaps  for  one 
day,  and  be  covered  with  tops  or  bags  until  stored.  Potatoes  keep  well  in  small 
quantities  when  stored  in  a  cool  dry  loft  or  cellar.  The  light  should  be  entirely  excluded 
by  covering  them  with  straw.  The  following  varieties  are  suitable  for  this  district  :^ 
Early  varieties— Early  Rose.  Early  Vermont ;  main  crop— Brownell's  Beauty,  Man- 
hattan, Satisfaction,  Snowflake. 

If  any  disease  be  prevaleftt  in  the  crop,  Bordeaux  mixture  should  be  applied  as  a  spray, 
the  proportions  being  6  lb.  copper  sulphate,  4  lb.  (juicklime  (in  lumps),  50  gallons  water. 

Cotta  Walla. 

A  meeting  was  held  on  6th  November,  at  which  Mr.  T.  J.  Kennedy  read 
a  newspaper  article  on  the  value  of  a  pure-bred  dairy  sire, 

Mr.  G.  W.  Butt  contributed  a  short  papei-,  from  which  the  following  notes 
"were  taken  : — 

Harvesting  Algerian  Oats. 

Algerian  oats  are  the  principal  hay  crop  in  this  district,  and  to  make  them  into  choice 
hay  they  should  "be  reaped  as  soon  as  the  tips  of  the  heads  begin  to  turn  brown.  If 
cut  then,  both  weight  and  colour  will  be  obtained.  When  reaping  the  crop  with  the 
binder,  if  the  weather  is  hot  and  dry,  it  is  advisable  to  tie  a  medium-sized  sheaf,  but 
small  sheaves  are  preferable  in  wet,  showery  weather.  As  soon  as  possible  after  they 
leave  the  machine,  the  sheaves  should  be  stocked  in  small  stooks  containing  six  or  eight 
sheaves,  always  putting  the  flat  side  of  the  sheaf  inwards,  and  standing  the  sheaves  well 
out  at  the  butt  to  prevent  the  stook  from  falling.      Cap  sheaves  are  an  improvement  to 
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the  stook  in  wet  weather  if  they  are  carefully  put  on.  A  few  sheaves  must  be  carefully 
tested  before  carting  in  commences,  to  determine  whetlier  the  hay  is  properly  "  made." 
The  grain  will  have  a  firm,  solid  feeling,  and  straws  taken  from  the  middle  of  the  sheaf 
will  feel  dry  and  free  from  sap  ;  if  hay  is  carted  in  too  soon,  it  will  heat  in  the  stack,  and 
become  brown  in  colour,  wluch  will  not  only  spoil  the  quality  of  the  hay,  but  will  result 
in  a  loss  of  weight  as  well. 

When  harvesting  for  gi'ain  the  crop  should  be  left  standing  till  quite  ripe,  so  that  the 
grain  Mill  be  well  matured  ;  if  reaped  on  the  green  side,  there  will  be  a  lot  of  small 
grains  that  will  give  a  poor  germination  if  sown  the  following  season. 

Mr.  R.  IST.  Makin,  Inspector  of  Agriculture,  visited  the  district  on  lOtli 
November,  and  supervised  the  planting  of  a  potato  experiment  plot. 

A  meeting  was  held  on  4tli  December,  when  a  diycussion  took  place  on  the 
various  methods  and  styles  of  stocking  hay. 

Jilliby-Dooralong. 

At  a  meeting  held  on  3rd  November,  Mr.  H.  Wenholz,  B.Sc,  Inspector  of 
Agriculture,  delivered  an  interesting  lantern  lecture  on  maize  culture.  In 
spite  of  the  inclement  weather  about  thirty  persons  attended. 

Kellyville. 

A  meeting  was  held  on  1st  December,  which  was  attended  by  twenty-one 
members.  A  demonstration  of  the  mixing  and  general  use  of  red  sjDraying 
oil  was  given,  which  proved  valuable. 

Lidcombe. 

A  meeting  was  held  on  19th  November,  when  Mr.  J.  Frost  read  a  paper 
on  the  management  and  care  of  a  lawn.  Mr.  Frost  was  the  winner  of  the 
competition  for  the  garden  showing  the  most  improvement  during  the  year, 
and  it  has  been  decided  to  continue  the  competition  for  the  coming  year. 

At  a  meeting  held  on  .3rd  December,  Dr.  J.  M.  Suckling,  of  the  Board  of 
Health,  delivered  a  lecture  entitled  "Municipal  Health." 

Match  am. 

The  annual  meeting  took  place  ori  2i:th  November,  the  election  of  officers 
for  the  ensuing  year  resulting  as  follows  : — (Jhairman,  Mr.  J.  S.  Heath ; 
Vice-Chairmen,  Messrs.  C.  Marks  and  T.  R.  Michelsen  ;  Hon.  Secretary, 
-Mr.  "NY.  R.  Crossland ;  Treasurer,  Mr.  Amelio  Macinante. 

Moruya. 

The  members  of  this  branch  assembled  on  Gth  November,  and  assisted  to 
plant  the  maize  on  the  experiment  plots  on  Mr.  J.  J.  HefFernan's  farm. 
Twenty-four  varieties  were  sown. 

Moss  Vale. 

A  branch  has  been  formed  at  this  centre,  with  a  membership  of  fifty.  Mr, 
R.  N,  Makin,  Inspector  of  Agriculture,  delivered  a  lecture  at  the  first  meeting 
of  the  branch  on  26th  October,  the  subject  being  artificial  manures. 

A  meeting  was  held  on  23rd  November,  at  which  thirty  members  were 
present.     Ten  new  members  were  admitted. 

A  paper  was  read  by  Mr.  H.  J.  Lambeth,  A. F.I. A.,  on  book-keeping  for 
farmers.  The  paper  was  freely  discussed  by  members,  and  many  cj[uestions 
were  answered  by  the  lecturer. 
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Nimbi  n. 
This  branch  staged  a  very  fine  exhibit  at  the  Lismore  Sho^y  on  14th  and 
15th  November,  securing  the  prize  of  £12  given  for  the  best  district  exhibit 
of  fai'm  produce.     The  exliibit  comprised  farm  and  orcliard  jiroducts  together 
with  fine  samples  of  butter  and  honey. 

Orangeville. 

A  meeting  was  held  on  27th  October,  at  which  Mr.  A.  Blackett-Smith  gave 
a  lecture  entitled  "  Profit  from  Waste  Fruit."  After  pointing  out  the 
necessity  for  avoiding  waste  as  far  as  possible,  the  lecturer  recommended  two 
ways  of  dealing  with  waste  fruit,  namely,  pulping  and  evaporating.  If 
these  two  methods  were  put  into  operation  they  would  require  but  little 
plant  and  capital,  and  would  be  fairly  profitable.  The  lecturer  showed  some 
interesting  samples  of  evapoi'ated  peaches,  apples,  and  pears. 

The  branch  has  taken  up  the  question  of  the  prevention  of  fires  in  the 
bush-country  from  spreading  to  the  grass  lands  of  the  settled  areas,  and 
residents  of  the  district  are  being  called  together  for  the  purpose  of  ensuring 
organised  efl'ort. 

Orchard  Hills. 

The  members  of  this  branch  paid  a  visit  to  Hawkesbury  Agricultural 
College  on  21st  November.  At  the  monthly  meeting  on  26lh  Novembei  the 
members  engaged  in  a  general  discussion  on  the  information  gained  during 
their  visit. 

Robert's  Creek. 

Mr.  D.  S.  Thompson,  Poultry  Instructor  at  Grafton  Experiment  Farm, 
gave  a  lecture  before  this  branch  on  7th  November.  In  spiie  of  the  very 
inclement  weather  there  was  a  good  attendance.  A  number  of  questions 
were  answered  by  the  lecturer. 

Spencer. 

A  meeting  of  this  branch  was  held  on  17th  November.  Owing  to  the 
recent  floods  in  the  district  a  discussion  took  place  on  the  best  methods  of 
combating  flood-wash,  and  of  re-soiling  flood-washed  ground. 
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Springside. 

A  meeting  was  held  on  30th  October,  at  which  Mr.  T.  Commins  read 
paper,  of  which  a  summary  follows  : — 

Varieties  of  Potatoes, 

Mr.  Commins  commenced  by  mentioniDg  the  varieties  he  had  tried,  and  then  suggested 
that  miTch  can  be  done  in  the  direction  of  cultivating  new  and  more  suitable  varieties. 
That  was  a  work  that  should  be  taken  up  systematically  by  a  number  of  growers,  who 
would  compare  their  results  at  the  end  of  each  season.  Such  experiments  should  be 
carried  out  under  ordinary  conditions,  as  applied  to  the  growing  of  our  main  crops. 
Going  back  a  number  of  years,  he  referred  to  some  of  the  varieties  that  had  been  grown 
in  the  district.  The  first  mentioned  was  Snowflake,  or  White  potato,  a  prolific  cropper 
in  good  seasons,  but  not  profitable  on  account  of  its  poor  table  quality  ;  it  was,  however, 
a,bsolutely  the  best  keeper  grown  at  that  time,  its  edil)le  quality  increased  with  age,  and 
when  other  kinds  were  unlit  for  food  this  sort  was  at  its  best.  Next  in  order  was  the 
old  Redskin,  which  must  not  be  confused  with  the  Redskin  grown  in  recent  years.  The 
one  referred  to  was  grown  about  thirty  years  ago  ;  a  good  cropper,  long,  and  narrow  in 
shaps,  not  good  for  table  purposes  ;  it  tended  to  run  out  quickly.  After  this  came  the 
old  Blue,  a  good  cropper,  similar  in  shape  to  the  present  Blue  Manhattan,  but  longer  ; 
it  had  a  strong  tendency  to  rvui  oixt.  Following  that  came  Brownell's  Beauty,  an 
excellent  table  vaiiety  ;  not  a  heavy  cropper  during  unfavourable  seasons  ;  light  red  in 
colour,  long  in  shape.  The  second  variety  of  Redskin  was  an  excellent  table  sort, 
imilar  to  Blue  Manhattan  in  shape,  but  with  the  fault  of  running  out  quickly.    Queen 
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of  the  Valley  received  attention  about  the  same  time,  but  did  not  do  well  in  that  district. 
The  next,  Bliss'  Triumph  (a  very  round  potato,  with  deep  eye,  rough  skin,  and  light 
colour),  proved  to  be  of  little  use  for  tabic  purposes ;  it  was  somewhat  of  a  soapy, 
sticky  nature  when  cooked. 

Closely  allied  was  the  Pinkeye,  as  it  was  known,  the  slight  difference  being  a  smooth 
skin,  and  also  a  slight  pinkish  tint  in  colour.  In  this  variety  tiie  small  ones  usually 
exceeded  tlie  large.  The  Freeman,  a  good  cropper  (in  fact,  too  good,  for  it  grew  so 
large  as  to  become  hollow),  Avas  not,  as  a  rule,  good  for  table  purposes.  The  last  was 
Manhattan,  of  which  there  were  two  kinds,  early  and  late  ;  the  late  received  preference; 
it  was  blue  in  colour,  variable  in  shape,  a  good  cropper,  but  at  present  showing  a 
tendency  to  run  out. 

After  growing  tubers  for  a  few  seasons,  Mr.  Commins  went  on  to  remark,  there  was 
inevitably  a  tendency  for  the  true  strain  to  gradually  run  out,  and  if  the  farmer 
continued  to  produce  on  those  lines,  practically  a  new  variety  of  inferior  size,  shape, 
colour,  and  quality  was  the  result.  He  found  that  the  best  method  of  preserving  the 
best  strain  was  to  select  for  seed  purposes  those  plants  that  were  found  in  every  good 
crop  which  outstrip  their  neighbours  in  every  respect,  and  to  plant  only  the  tubers  from 
those.  A  little  time  spent  in  that  direction  would  be  handsomtly  repaid  in  good  crops 
of  marketable  potatoes. 

Departmental  Note. — The  Chief  Inspector  remarks  that  the  surest  way  to 
ascertain  the  most  suitable  variety  for  the  district  is  to  establish  experiment  plots,  and 
to  test  the  different  varieties  against  one  another.  Farmers  who  have  new  varieties 
should  bring  them  to  the  experiment  plots,  and  plant  them  there  for  trial  against  well- 
known  varieties  ;  much  useful  and  valuable  information  could  be  obtained  in  that  way. 

St.  John's  Park. 

A  meeting  of  this  branch  was  held  on  IGth  November.  Mr.  J.  Secombe 
gave  a  lecture  on  sti-awberry  growing,  during  which  he  pointed  out  that 
beginners  should  be  careful  to  buy  their  plants  from  growers  knov/n  to  have 
a  clean  strawberry  bed;  as  it  was  easy  to  introduce  disease  at  the  very 
commencement.  Vegetable  manures  were  better  than  chemical  ones,  and 
street  sweepings  were  good,  but  better  still  if  well  rotted.  A  mulch  should 
be  applied  at  the  end  of  the  winter;  it  saved  trouble,  and  kept  the  straw- 
berries clean  and  the  ground  moist.  The  rows  should  not  be  less  than  2  feet 
apart,  and  if  a  horse  cultivator  was  to  be  used  they  should  be  4  feet.  All 
berries  should  be  picked  whether  they  were  good  or  bad  ;  it  prevented  the 
spread  of  mould  among  the  fruit.  Growers  should  always  grade  the  fruit. 
Creswell's  seedling  was  the  best  variety  for  the  district,  other  varieties 
being  subject  to  leaf-mite.  Where  irrigation  was  possible,  water  should  be 
applied  in  dry  weather  to  ensure  good  crops. 

Valla. 

A  meeting  was  held  on  29th  October,  at  which  a  discussion  took  place  on 
lucerne.  A  bunch  of  lucerne  grown  by  Mr.  W.  Mackey  was  exhibited,  and 
was  very  highly  commended  by  members. 

Woonona. 

The  monthly  meeting  was  held  on  13th  Xo\  ember,  the  attendance  being 
satisfactory,  in  spite  of  inclement  weather.  Seventeen  new  members  joined 
the  branch. 

It  was  decided  that  members  should  make  a  collection  of  insects,  both 
friendly  and  harmful,  to  form  an  exhibit  for  the  branch.  A  discussion  took 
place  on  the  management  of  chickens. 

Yurrunga  and  Avoca. 

The  annual  meeting  of  this  branch  was  held  at  Avoca  on  24th  ]Sro\cniber. 
The  Secretary's  report  showed  that  a  substantial  increase  in  the  membership 
had  taken  place  during  the  year,  and  the  Treasurer's  report  showed  the 
finances  to  be  in  a  satisfactory  condition. 
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LIST  OF  BRANCHES. 


I 


Branch. 

Albury      

Baau  Baa 

Palldale    

Bankstown 

Bathurst 

Batlow      

Beckom    

Bimbaya 

Blacktown 
Bloom  Hill 

fO'Connell). 
Borambil 

Braidwood 
Hrocklesby         ... 

Buckaroo 
Bungalong 

Canadian 

Cardiff      

Carliugford 

C'^ttai        

Clovass     

Cobbora    

CoUio         

Comboyne 
Coobang   

Coonabarabran  ... 
Coradgery 

Coraki       

Co' deaux  Goon- 

darin. 
Coreen-Burraja  ... 

Corowa      

Cotta  Walla 

Crudine     

Cumnock 

Cuudletown 

Cundumbul  and 

Eurinibla 
Cunningham 

Deniliquin  ... 

Dnbbo       

Dunedoo 

Dural        

Erudgere 

Fairfield 

Fernbrook 
Forest  Creek     ... 

French's  Forest 
'4arra  &  PinecUS 
Gerringong         ... 

Glenorie 

Qrenfell    

Gunning 

Hay  

Henty       

Hillston 

Holbrook 

Inverell    

Jerrara     

Jilliby-Dooraloug 
Jindabyne 
Keepit  ( Manilla) 

KeUyTille 

Kyogle      

Lankey's  Creek 

(Jingellic). 
Leech's  Gully    _. 

Leeton      

Lidcombe 

Little  Plain 

Lower  Portland 


Hon.  Sec. 
J.  Brann,  Racecourse  Ed.,  Albury. 
P.  Gilbert,  Baau  Baa. 
H.  Elrington,  Balldale. 
J.    W.    Cunniugbam,    Brancourt 

aveuue,  Bankstown. 
J.  Mclntyre,  Orton  Pai'k. 

A.  C.  Arnot,  Batlow. 
H.  Horsburg,  Beckom. 

J.  E.  Boiler,  Tantawauglo. 

B.  H.  Lalor,  P.O.,  Seven  Hills. 

C.  A.   McAlister,   Bloom  Hill, 
O'Connell. 

H.  A.  D.  Grossman,  "  Homewood," 

Quirindi. 
A.  Page,  Braidwood. 
J.  Hunter,  Brockleaby. 
P.  J.  Crowley,  Buckaroo. 
G.  H.  Pereira,  Grenfell  Bd.,  via 

Cowra. 
F  W.  Taylor,  Canadian  Load. 
John  Cock  burn,  Cardiff. 

F.  H.  Harvey,  Ray  Road,  Epping, 
A.  J.  McDonald,  Cattai,  Pitt  Town. 
W.  G.  Cox,  Tatham. 

Robert  Thomson,  Cobbora. 

C.  J.  Rowclitf,  Cow  Plain,  Collie. 

J.  J.  Dolton,  Combo3'ne. 

H.  E.  Drabsch,   "  W  immera," 

Parkes. 
H.  H.  Moss,  Coonabarabran. 
M.  J.  Ke'.k,  Black  Trimdle  Road, 

Parkes. 

G.  A.  Forrest,  Coraki. 

G.  H.  Walker,  Upper  Crown  street, 
WoUongong. 


R.  Dwyer,  Corowa. 

T.  A.  Howard,  Cotta  Walla,  Crook- 
well. 

F.  W.  Clarke,  Crudine. 

K.  J.  Abernethy,  Cumnock. 

S.  A.  Le\ick,  Koseneath,  Cimdle- 
town. 

J.    D.    Berney,    Eurimbla,   via 
Cumnock. 

B.  J.  Stocks,  Linden  Hills,  P.O., 
Cunningham. 

W.  J.  Adams,  jun.,  Deniliquin. 

T.  A.  Nicholas,  Dubbo. 

Geo.  Turvey,  Dunedoo. 

H.  E.  Wickham,  Dmal. 

Frauk  Hughes,  Erudgere. 

H.   P.   Godfrey,   Hamilton  Rd., 
Fairfield  West. 

W.  Marks,  Yarrum  Creek,  Dorrigo. 

W.     Thompson,     Forest     Creek, 
Frogmore. 

J.  W.  West,  French's  Forest. 

S.W.  Packham,"  Clifton,"  Pinecliif . 

J.  Miller,  Warrabank,  TooMjooa. 

J.  Hutchinson,  Cattai  Rd.,  Glenorie. 

A,  A.  Patterson  (pro  tern.),  Grenfell. 

E.  H.  Turner,  Gunning. 

F.  Headon,  BooHgal  Ed.,  Hay. 
L.  Eulenstein,  Henty. 

M.  Knechtli,  Hillston. 
Frank  F.  Forster,  Holbrook. 
W.  A.  Kook,Rock  Mount,  Inverell. 
A.  O.  Lane,  Mullengrove,  Wheeo. 
K.  A.  Smith,  JiHiby,  Wyong. 
Sylvester  Kennedy,  Jindabyne. 
J.  B.  Fitzgerald,  Keepit,  via  Manilla 
Daniel  Kearney.  Kellyville. 
M.  P.  Duulop,  Kyogle. 
[Suspended.] 


James  Donnelly,  Leech's  Gully. 
W.  J.  Monfries,  Farm  521,  Leeton. 
A   E.  J.  Anderson,  B.A.,  Platform 

street,  Lidcombe. 
F.  S.  Stening,  Little  Plain,  via 

Inverell. 
W.  C.  Qambrill,  Lower  Portland. 


Branch. 
Mangrove  Moun- 
tain. 
Martin's   Creek 

Matcham 

Meadow  Flat    ... 

Middle  Dural   ... 
Milbrulong 

Miller's  Forest 

Miranda 

Mittagoug 

Moruya 

Moss  Vale 

Narellau 

Narraudera 
Nelson's  Plains 

Nimbiu 

Oraugeville 
Orchard  Hills 

(Penrith). 
Parkesboiirne  ... 
Peak  Hill 
Penrose-Kareela 

Pouto      

Pyaugle  (Lue)  ... 
Quaker's  Hill  ... 
Kawsouville 
Eedbank 

Ringwood 
Robert's  Creek... 
St.  Marys 

Sackville 

Sherwood 
Speedwell 
(W.  Wyalong). 

Spencer  

Spring.side  (via 

Orange). 
Stockinbingal  ... 
St.  John's  Park 
Tallawang 

Tallong 

Tangmangaroo... 
Taralga 

Tatham 

Temora 

Tennyson  (North 

Richmond). 

Thyra-Buualoo... 

Tingha 

Toronto 

Ulan        

United  PeelRiv. 
(Woolomiu-). 
Upper  Belmore 
River. 

Valla        

Wagga     

Walla  Walla     ... 
Wallendbean    ... 

Walli       

Warner's  Bay 

.nnd  District. 
Wethorill  Park 

Wollun 

Wolseley  Park... 
Woonoua 

Wyan       

Wyong    

Yarramalong    ... 

Yetholme 
Yurrunga  and 

Avoca. 


Hon.  Sec. 

A.  E.  Lillicrap,  M.angrove  Moun- 
tain, via  Gosford. 

P.  Laney,  Martin's  Creek,  via 
Paterson. 

W.  E.  Crosslaud,  Matcham,  via 
Gosford. 

T.  L.  Williams,  Meadow  Flat,  via 
Eydal. 

A.  F.  Best,  "EUiceleigh,"  Dviral. 

F.  W.  Gollasch  (pro  ?('m.),Milbru. 

long. 
A.  J.  O'Brien,  Miller's  Forest. 
W.  H.  Paine,  Miranda. 
H.  F.  Thresher,  Mittagong. 
P.  Flynn,  Mornya. 
W.  G.  Bale,  Moss  Vale. 

G.  J.  Richardson,  Narollan. 
James  Faulkner,  Narrandera. 
M.  Cunniusham,  Nelson's  Plains. 
J.  T.  Hutchinson,  Nimbin. 

C.  Duck,  Oraugeville,  The  Oaks. 
K.   Basedow,  Orchard  Hills,  via 

Penrith. 
S.  W.  McAlister,  Parkesbourne. 
A.  B.  Pettigrcw,  Peak  Plill. 
C.  P.  James,  Penrose. 

A.  D.  Dnukley,  Ponto. 
E.  MLskle,  P.O.,  Lue. 
C.  Gardner,  Bl.icktown. 

G.  E.  J.  bovenden,  Rawsonville. 
J.    J.    Cunningham,    Redbank, 

Laggan. 
Wm.  Tait,  Ringwood. 
J.  W.  MorrJsscy,  Uobort's  Creek. 
W.  Morris,  Qucen-st.,  St.  Marys. 
Arthur  Manning,  Sackville. 
J.  E.  Davis,  Sherwood. 

B.  Noonau,  Speedwell,  W.  Wyalong. 

H.  J.  Woodbury,  Spencer. 
E.  H.  Selwood,  Spiiugside. 

J.  Neville,  Stockinbingal. 
J.  C.  Scott,  St.  John's  Park. 
Selwyn  E.  Hinder,  Tallawang. 
W.  Snu.s!iall,  Tallong. 
A.  Thompson,  Kangiara  Mines. 
Dave    MuUauey,    Stonequarry, 

Taralga. 
J.  J.  Riley,  Tatham. 
J.  T.  Warren,  "  Chacewater,"  Chel- 

liugton,  Temoi'a. 
J.  E.  Sweet,  North  Richmond. 

C.  H.  M.  Smith  (pro  (t'm.),Thyra, 

via  Mcama. 
J.  T.  Eobilliard,  Tingha. 
J.  Froome,  Knowle  Farm,  Toronto, 
P.S.D.How.irth,Ulan,nearMudgee. 
t;.  J.  MacRae,  Woolomin. 

M.  H.  Hodgson,  Upper  Belmore 
River,  via  Gladstone,  Macleay 
River. 

A.  E.  T.  Reynolds,  Valla,  via 
Bowraville. 

E.  Crouch,  "  Estella,"  Wagga. 

H.  Smith,  Walla  Walla. 

W.  J.  Cartright,  Wallendbeen. 

C.  T.  Allen,  Walli. 

J.  Eaw,  Fairfas-st.,  Spiers'  Point. 

A.  J.  Hedges,  Wetherill  Park. 
J.  B.  Anderson.  Wollun. 
J  G.  Downie,  Wolseley  Park. 
W.H.Moss,  Campbell-st.,Woonona. 

Edgar  J.  Johus,  Wyong. 
L.  Hodges,    "Greylands," 
Yan-amalong. 


F.  Saville,  Yurrunga. 
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Orchard  Notes. 

January. 


W.  J.  ALLEN. 

This  season  the  frequent  rains  have  made  it  very  difficult  in  many  places  it) 
keep  orchards  and  vineyards  well  cultivated.  Fortunately  under  such 
conditions  cultivation  is  not  esssential;  but  the  grower  should  be  watchful, 
and  as  soon  as  the  soil  is  dry  enough  he  should  at  once  make  use  of  the 
opportunity  to  get  the  land  in  good  order,  as  when  it  is  carrying  a  heavy 
coating  of  weeds  it  will  very  quickly  dry  out,  and  the  trees  will  suflFer  from 
lack  of  moisture  during  the  latter  part  of  the  summer.  It  may  be  necessary 
in  many  orchards,  where  the  growth  of  weeds  is  heavy,  to  use  the  plough 
instead  of  the  cultivator. 

Irrigation. 
If  the  weather  has  turned  dry,  it  may  be  necessary  to  give  trees  and  vines 
an  irrigation  this  month,  where  water  is  available.     Care  should  be  taken  to 
follow  such  irrigations  with  thorough  cultivation  as  soon  as  the  land  is  dry 
enough  to  work,  and  before  it  has  baked  down  hard. 

Scale  on  Citrus  Trees. 

Fumigaiion  or  spraying  for  the  destruction  of  scale  can  be  commenced 
this  month  if  the  young  scale  have  hatched  out.  The  grower  should  watch 
carefully  and  constantly  in  order  to  select  the  best  time,  as  if  the  work  i:? 
done  too  early  the  eggs  that  have  not  hatched  will  survive,  and  the  trees 
will  become  reinfested. 

Owing  to  the  frequent  rains  throughout  the  earl}^  part  of  the  summer,  the 
trees  should  be  in  condition  to  stand  either  fumigation  or  spraying.  The 
former  should  only  be  carried  out  at  night,  or  on  cool  cloudy  days  when  the 
sun  is  not  shining.  The  trees  should  be  dry,  and  on  no  account  should  they 
be  fumigated  after  having  been  sprayed  with  Bordeaux  mixture,  or  other 
copper  sulphate  compound.  Care  should  be  taken  to  avoid  spraying  during 
very  hot  sunny  days. 

When  fumigating,  in  breaking  up  potassium  cyanide  into  pieces  for  the 
purpose  of  weighing  out  the  doses,  a  certain  amount  splinters  into  very 
small  pieces.  Care  should  be  taken  that  only  a  small  quantity  of  these 
small  particles  forms  part  of  each  dose,  otherwise  the  fumes  will  be  generated 
too  quickly,  and  scalding  of  the  foliage  will  result. 

Resin  wash  is  an  excellent  spray  for  scrde  insects  of  citrus  trees. 

D 
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Summer  Thinning. 

Trees  should  still  be  watched,  and  this  work  carried  out  where  necessary, 
as  described  in  the  numbers  of  the  Agricultural  Gazette  for  last  October  and 
December.  One  or  two  leaders  in  young  pear  trees  e-ipecially  will  often 
shoot  ahead  during  the  latter  part  of  the  summer,  and  if  not  checked  the 
remaining  leaders  in  the  tree  will  be  sapped  by  them  and  a  very  uneven  and 
difficult  tree  to  manage  will  be  the  result. 

Reworking  Old  Trees. 

Worthless  varieties  can  be  budded  over  during  this  month  to  more 
valuable  varieties.  Tiie  budding  wood  should  only  be  taken  fi-om  trees  that- 
have  borne  consistent  crops  of  high  quality  fruit.  Where  the  trees  that 
are  to  be  reworked  have  been  previously  cut  down  in  the  early  spring,  the 
buds  should  be  inserted  in  the  young  shoots  that  have  shot  out.  There  are 
often  more  of  these  shoots  than  are  necessary,  and  some  should  have  been 
removed  earlier;  but  it  is  always  wise  to  leave  a  bud  more  than  will  eventually 
be  required  for  reforming  the  framework  of  the  tree,  as  it  often  happens 
that  seme  will  be  lost  by  winds  and  other  accidents.  Moreover,  thick 
stumps  will  "  callus  "  over  more  quickly  when  there  is  a  shoot  growing 
from  both  top  and  bottom  edge  of  the  cut.  If  it  is  not  required  one  can  be 
removed  later,  when  the  callus  has  grown  well  over  the  edges  of  the  cut. 

Where  the  old  trees  have  not  been  cut  back  in  the  early  spring  it  will 
generally  be  found  easier  to  insert  buds  on  the  outer  or  underneath  side  of 
the  old  limbs,  where  the  sap  is  flowing  mere  freely.  Buds  so  placed  will 
also  give  a  better  shaped  tree.  But  if  it  is  possible  to  insert  one  bud  on  the 
upper  .side  also  it  will  help  to  heal  a  thick  stump  more  quickly,  as  already 
described.  If  such  a  bud  cannot  be  inserted,  and  should  a  shoot  start  when 
the  tree  is  cut  back  in  the  following  spring,  to  start  the  buds,  it  may  be  left 
to  assist  healing.  It  may  be  budded  later  for  safety,  but  in  any  case  it 
should  be  watched  and  checked  if  it  should  threaten  to  sap  the  bud  inserted 
on  the  lower  side  of  the  limb. 

Marketing  Fruit. 

Stone  fruits  should  be  picked  on  the  firm  side  for  market,  as  it  is  often 
some  days  after  despatch  from  the  orchard  before  the  fruit  is  sold  by  the 
retailer.  This  is  especially  the  case  with  fruit  re-consigned  to  country 
fruiterers.  All  fruit  should  be  graded  to  size  and  quality,  and  firmly  packed. 
Wrapping  paper  is  now  so  expensive  that  it  will  be  used  less  frequently  thaai 
usual,  otherwise  it  might  be  tried  for  packing  stone  fruit  in  a  season  such  as 
this  to  ascertain  whether  it  would  prevent  the  spread  of  bi'own  rot  from  one 
fruit  to  another  in  the  case.  There  is  no  doubt  that  wrapping  ensui^es  both 
stone  and  pome  fruits  carrying  and  opening  up  in  better  condition. 

Drying. 

The  drying  of  apricots  will  be  completed  early  this  month,  and  in  some 
districts  the  first  of  the  suitable  peaches  will  be  fit  towards  the  end. 
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Codlin  Moth. 

It  may  be  necessary  in  some  districts  to  give  tlie  late  maturing  apples  and 
pears  an  extra  spray  with  arsenate  of  lead  this  month.  If  an  orchard  should 
he  badly  infested,  bandages  of  bag  or  similar  material  should  be  kept  round 
the  butts  of  the  tree  and  examined  regularly  every  week,  and  all  larvae  found 
harbouring  there  destroyed.  Any  fruit  that  has  been  attacked  should  be 
picked  from  the  tree  and  boiled  or  burnt,  as  well  as  any  infested  fruit  that 
has  fallen.  By  rigorous  action  for  a  season  or  two  the  pest  can  be  reduced 
to  a  mimimum. 

Preparation  for  Cover  Crops. 

Where  it  is  intended  to  sow  a  cover  crop  next  month  or  early  in  March, 
seed  and  manure  should  be  ordered  now,  as  if  it  is  on  hand  it  can  be  sown 
just  at  the  most  suitable  time  according  to  the  season  ;  sometimes  that 
means  all  the  difference  between  success  and  faihire  of  such  a  crop.  Tares 
and  field  peas  are  useful  legumes  for  this  purpose  in  districts  suited  to  them, 
but  in  some  inland  districts  they  are  very  uncertain  crops,  and  rye  (which 
is  a  cereal)  has  to  be  resorted  to. 


AGRICULTURAL  SOCIETIES'  SnOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 

^ 1918. 

Society. 
Gosford  and  Brisbane  Water  A.  and  H.  Association 

Albion  Park  A.,  H.,  and  I.  Association  

Kiama  Agricultural  Association  ...         ... 

Berry  Agricultural  Association  ... 

Coraraba  District  Agricultural  Association     

Central  Cumberland  A.  and  H.  Assocn.  (Castle  Hill).. 

Wyong  Agricultural  Association  ...         

Dapto  A.  and  H.  Society  

Guyra  P.,  A.,  and  H.  Association        

Alstonville  A.  Society      ...         

Yanco  Irrigation  Area  A.  Society         

Bangalow  A.  and  I.  Society 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent 

Moruya  A.  and  P.  Society 

Robertson  A.  and  IT.  Association 

Dorrigo  and  Guy  Fawkes  A.  Association 

Gunning  P.,  A.,  and  I.  Society  

Inverell  P.  and  A,  Associaticn 

Marv  1)  1 


Secretary. 

Date. 

0.  F.  Ash 

Jan 

.  18,  10 

H.  G.  Fraser       ... 

)» 

SO,  31 

G.  A.  Somerville... 

M 

25,  2& 

A.  McConaghy    ... 

Feb 

'.  6,7 

H.  E.  Hindmarsh 

)> 

13,  14 

H.  A.  Best 

>> 

15,  16 

W.  Baldwin 

,, 

22,  23 

J.  J.  Cook 

i> 

20,  21 

P.  N.  Stevenson... 

>j 

20,21 

C.  D.  Mclntyre  ... 

>> 

26,  27 

F.  E.  Harrison    ... 

>> 

26,  27 

W.  H,  Reading  ... 

)> 

26,27 

H.  W.  Vincent   ... 

9) 

26,  27,  28 

H.  P.  Jeffery       ... 

)) 

27,28 

R.  Graham     '      .., 

»> 

27,  28 

R.  R.  Blair 

l> 

27,28 

.S.  A.  Beer 

>l 

27,28 

J.  T.  Dale 

>> 

27,  28  ; 
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AGillCULTUHAL  SOCIETIES'  ^llO^^^^— continued. 


191S. 


Society. 
Newcastle  A.,  H.,  and  I.  Association  ... 


Secretary 
...  E.  J.  Dann 


TenterfieldP.,  A.,  and  H.  Society       R.G.White 

Tamworth  P.  and  A.  Association        J.  R.  Wood 

Mudgee  A.,  P.,  H.,  and  I.  Association  E.  J.  Hannan 

Bega  A.,  P.,  and  H.  Society      11.  J.  B.  Grime 

Braid  wood  P.,  A.,  and  H.  Association  ...         ...  L.  Chapman 

Tumut  A.  and  P.  Association ...  T.  E.  Wilkinson 

Bellinger  River  A.  Association  ...         ...         ...         ...  J.F.Reynolds    , 

Cooma  P.  and  A.  Association    ...         .„         C,  J.  Walmsley  , 

Crookwell  A.,  P.,  and  H.  Society        M.  P.  Levy 

Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale)  J.  W.  Kenny 

Wollongong  A.,  H.,  and  I.  Association  W.  J.  Cochrane 

Queanbeyan  P.  and  A.  Association       ...         ...         ...  J.  G.  Harris 

Glen  Innes  &  Central  New  England  P.  &  A.  Assocn ....  G.  A.  Priest 

Cobargo  A.,  P.,  and  H.  Society  T.  F.  Kennelly 

Bombala  Eyh'bition  Society        ..         ...  P.J.Jonas 

Nambucca  A.  and  H.  Association         ,..         ...         ...  M.  Wallace 

Tumoarumba  and  Upper  Murray  P.  and  A.  Society...  W.  R.  Figures 

Camden  A.,  H.,  and  I.  Society _         ...  A.  E.  Baldock 

Goulburn  A.,  P.,  and  H.  Society  ...  H.  C.  Fraser 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ...  A.  H.  McArthur 

Nimmitabel  A.  and  P.  Association       0.  E.  Silk 

Gundagai  P.  and  A.  Society       C.  D.  Asprey 

Macleay  A.,  H.,  and  I.  Association  (Kempsey)        ...  E.  Weeks... 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins 

Delegate  P.  and  A.  Society        F.  H.  MuUane    , 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Somer 

Walcha  P.  and  A.  Association  ...         ...  S.  Hargrave 

Bathurst  A.,  H.,  and  P.  Association S.  V.  Turrell 

Hunter  River  A.  and  H.  Association  (West  Maitland)  E.  H.  Fountain 

Upper  Manning  A.  and  H.  Association  (Wingham)  ...  D.  Stewart 

Clarence  P.  and  A.  Society  (Grafton)  ...         , G,  N.  Small 

Batlow  Agricultural  Society       C.  S.  Gregory 

Dungog  A.  and  H.  Association W.H.Green 

Dubbo  P.,  A.,  and  H.  Association        F.  Weston 

Hawkesbury  District  A.  Association  (Windsor)        ...  H.  S.  Johnston 

Gorowa  P.,  A.,  and  H.  Society J.  D.  Fraser 

Parkes  P.,  A,,  and  H.  Association       G.  W.  Seaborn 

Murrumbidgee  P.  and  A.  Association  (Wagga)         ...  A.  F.  D.  White  . 

Forbes  P.,  A.,  and  H.  Association      J.  H.  Bates 

Grenfell  P.,  A.,   and  H.  Association  G.  Cousins 

Tdmora  P.,  A.,  H.,  and  I.  Association  ...         ...  A.  D.  Ness 

Yasa  P.  and  A.  Association ....         ...  E.  A.  Hickey 


Date. 

..  Feb.  27,  2S  ; 

March  1,  2 
..  Mar.  5,  6,  7 
..     „     5,6,7 
..     »     o,  6,  7 
..     „     6,  7 
..     „     6,7 
••     >>     6,  7 
..     „     6,7 
..     „    6,7 
..     ,,     7,  8 
••>     „     7, 8,  9 
..     ,,     7,  8,  9 
..     „     12,  13 
..     „     12.  13,  14 
..     „     13,  14 
.,     „     13,14 
..     „     13,  14 
..     „     13,  14 
,.     „     13,  14,  15 
..     „     14,  15,  16 
..     „  19.20,21,22 
..     „     20,  21 
..     „     20,21 
..     „     20,  21,  22 
..     ,,     20,  21,  22 
..     „     21 
..     „    26— Apr.  3 
..     „     27,28 
..April  10,  11,12 

10-13 

..     „     17,  18 
..     „     17,18 
..     „     23,24 
..     ,,     24,  25,  26 
..  May  1,  2 
..      „    9,  10,  11 
. .  Aug.  20,  21 
...     „      21,  22 
..      „     27,28,29 
..  Sept.  3,  4 
..     „      3,4 
..     „     17,  IS,  19 
..     ,,     26,  27 
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Water  on  the  Farm* 

[Continued  from  Vol.  XXVIII,  page  841.] 


F.  B.  GUTHRIE. 

Water  for  Irrigation. 

The  value  of  water  for  irrigating  crops  and  orchards  is  of  special  importance 
in  districts  with  low  rainfall,  and  it  is  unfortunate  that  just  in  these 
districts  the  water  is  liable  to  contain  injurious  saline  matter  in  solution  ; 
also,  in  these  districts  the  temperature  is  high  and  the  atmosphere  dry. 
Evaporation  is  consequently  excessive,  thus  bringing  about  the  deposition 
of  the  injurious  salts  in  the  soil,  and  particularly  at  the  surface,  where  their 
accumulation  has  the  effect  of  corroding  the  stems  of  plants,  as  well  as  pro- 
ducing an  injurious  eftVct  upon  the  soil  itself,  hardening  it  and  hindering  the 
natural  movement  of  water  which  is  essential  for  the  healthy  growth  of 
plants. 

The  mean  anniial  evaporation  from  a  water-surface  in  districts  in  the 
western  part  of  New  South  Wales,  where  the  atmosphere  is  hot  and  dry,  is 
more  than  double  the  mean  annual  rainfall  in  the  same  localities,  and 
frequently  three  or  four  times  as  great. 

At  Dubbo,  for  example,  the  mean  annual  evaporation  for  seventeen  years 
is  67"7  inches,  as  against  a  mean  annual  rainfall  of  22-4  inches.  In  individual 
years,  and  particularly  in  years  of  drought,  this  discrepancy  is  much  more 
marked.  For  example,  the  records  from  Walgett  for  1902  shov/  the  total 
rainfall  for  that  year  to  have  been  6*74  inches,  with  an  evaporation  for  the 
same  period  of  74-806  inches.  The  figures  for  the  evaporation  refer  to  the 
evaporation  from  a  surface  of  water,  not  from  the  soil  itself.  The  actual 
evaporation  from  the  soil  w'ill  vary  according  to  the  nature  of  the  soil.  The 
following  figui'es,  kindly  supplied  by  the  Meteorological  Bureau,  will  give 
some  idea  of  the  general  relation  of  evaporation  to  rainfall  in  the  dry 
districts  : — 

Table  giving  Mean  Annual  Evaporation  and   Rainfall   for  Seventeen 
Years  from  various  observing  stations. 


Sydney. 


Walgett. 


Dubbo. 


Hay. 


Younsr. 


inches. 
Mean  annual  evaporation  for  seventeen      36  74 

years. 
Mean  annual  rainfall     ...         ...         ...!     4808 


inches. 
6-2 -51 


18-62 


inches. 
67-67 

22-37 


inches. 
38-94 

14-07 


inches. 
44-61 

25-16 


No  systematic  records  of  the  evaporation  from  grass  and  from  bare  earth 
are  kept  at  the  country  recording  centres,  but  such  observations  are  made  at 
■  the  Sydney  Observatory,  and  the  following  figures,  taken  from  the  records 
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published  for  1901  and  1902,  which  cover  a  period  of  severe  drought,  will 
serve  to  indicate  the  relationship  existing  between  the  evaporation  from  a 
water-surface  and  from  the  earth  : — 


Total  evaporation  from  grass  land 
,,  ,,  bare  earth 

,,  ,,  water... 

Total  rainfall      


1902. 


inches. 
42-228 
28  695 
38-098 
40-099 


inches. 
38-683 
27-753 
35-6.32 
43-070 


When  the  land  is  irrigated  by  water  impregnated  with  saline  matter,  as  is 
the  case  with  the  water  obtained  from  bores  or  within  the  artesian  area,  the 
eifect  of  this  excessive  evaporation  is  to  charge  the  surface-soil  with  the  salts 
originally  in  solution. 

Injurious  Salts  in  Irrigation  Waters. 

Of  the  impurities  mentioned  in  a  previous  section  as  being  liable  to  occur 
in  diflPerent  types  of  water,  none  are  likely  to  prove  injurious  to  crop  growth 
except  common  salt,  carbonate  of  soda,  and,  to  a  lesser  degree,  sulphate  of 
soda. 

The  presence  of  the  other  saline  substance^,  such  as  salts  of  lime,  magnesia, 
potash,  and  ammonia,  has,  on  the  contraiy,  a  definite  value  in  providing  plant 
fond,  and  this  is  also  the  case  with  the  organic  matter.  Neither  is  hardness 
of  any  disadvantage  in  a  water  to  be  used  for  irrigation, depending  as  it  does 
on  the  presence  of  lime  salts,  which  have  a  high  fertilising  value. 

The  presence  of  a  high  proportion  of  salts  of  magnesium  is  not  desirable, 
since  it  has  been  found  that  when  magnesium  is  present  in  the  soil  in  much 
larger  proportions  than  lime,  the  growth  of  ordinary  crops  is  affected.  The 
danger  is,  however,  a  remote  one,  as  the  magnesium  content  of  our  waters  is 
generally  low.  Its  presence  in  water  which  is  to  be  used  for  stock  is 
objectionable,  as  the  soluble  magnesium  salts  have  a  scouring  action,  which 
will  be  referred  to  later. 

The  presence  of  sulphuretted  hydrogen  is  also  objectionable.  Such  water 
should  be  stored  so  as  to  aerate  it  until  the  characteristic  odour  has  dis- 
appeared. 

The  two  constituents  which  exercise  a  definitely  injurious  action  on  crop 
production,  and  which  are  present  unfortunately  in  all  our  artesian  water  and, 
to  a  lesser  extent,  in  all  the  water  obtainable  in  the  dry  districts,  are  sodium 
chloride  (common  salt)  and  sodium  carbonate  (alkali). 

Common  Salt  (Sodium  Chloride). 

Common  salt  is  a  direct  plant  poison  for  nearly  all  crops  if  present  in  any 
quantity.  There  are  certain  plants  which  are  salt  lovers,  such  as  saltbush, 
asparagus,  and  many  of  the  plants  growing  by  the  sea,  but  if  present  in  the 
soil  in  any  quantity,  salt  produces  absolute  sterility.  It  is  stated  in  most 
text-books  that  its  presence  in  the  soil  in  any  quantity  over  j^^jth  per  cent, 
renders  the  soil  sterile. 
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Tliis  proportion  is  seldom  reached  under  normal  conditions,  for  common 
salt  is  an  exceedingly  soluble  compound  and  passes  away  very  readily  in 
the  drainage  water,  the  soil  particles  having  very  little  power  of  retaining  it. 

This  accounts  for  the  fact  that  artesian  waters  contain  so  large  a  proportion 
of  sodium  salts  and  only  comparatively  small  quantities  of  potash,  lime,  and 
magnesia,  although  the  rocks,  to  whose  disintegration  the  saline  matter  in 
the  water  is  due,  contain  more  of  these  minerals  than  they  do  of  soda.  The 
salts  of  potash,  lime,  &c.,  ai-e  "  fixed  "  and  retained  by  the  soil  through  which 
they  pass,  whereas  the  chloride  and  carbonate  of  soda  remain  in  solution. 

It  is  on  this  account  very  unusual  to  find,  even  near  the  sea-coast  where  the 
rain  contains  an  appreciable  quantity  of  chlorides,  anything  approaching  the 
danger  limit  of  ^V^h  per  cent,  in  the  soil,  which  represents  about  1  ton  of 
common  salt  per  acre  to  a  depth  of  6  inches.  In  the  case  of  the  soils  in  the 
arid  or  semi-arid  districts  which  we  are  considering,  the  matter  assumes  a 
different  aspect.  The  high  evaporation  induced  by  the  hot  and  dry  atmo- 
spheric conditions  causes  the  evaporation  of  the  greater  portion  of  the  water 
applied  to  the  soil,  and  the  saline  matter  contained  in  the  water  is  deposited 
in  the  surface  soil,  irrespective  of  its  nature.  The  deposit  left  behind  will 
have,  under  these  circumstances,  very  much  the  same  composition  as  the 
deposit  left  by  simple  evaporation  of  the  original  water,  and  the  proportion  of 
the  salts  will  be  much  the  same,  there  having  been  much  less  selective  action 
than  would  be  the  case  if  the  water  had  filtered,  as  in  normal  conditions, 
through  a  considerable  layer  of  soil. 

Carbonate  of  Soda  (Alkali). 

The  action  of  carbonate  of  soda  is  less  as  a  direct  plant  poison  than  as  a 
corrosive.  The  deposit  left  on  the  surface  on  the  evaporation  of  water  con- 
taining carbonate  of  soda  is  alkaline  in  character,  and  burns  the  stems  of 
plants  or  of  young  trees  where  it  comes  in  contact  with  them.  Besides  this, 
it  has  a  most  injurious  action  on  the  texture  of  the  soil  itself,  and  particularly 
on  the  clay  particles,  which  it  deflocculates  and  converts  into  a  slimy,  sticky 
substance  which,  on  drying,  becomes  a  hard  stony  mass  impervious  to  water. 
After  prolonged  action  of  alkali  the  soil  is  liable  to  become  so  hard  that  it  is 
impossible  to  cultivate  it ;  indeed,  it  requires  breaking  up  with  a  pick  or 
crowbar.  In  some  parts  of  the  woi-ld,  notably  in  the  United  States,  large 
tracts  of  country  have  been  converted  by  the  gradual  accumulation  of  alkali 
into  alkali  deserts,  which  it  has  been  possible  to  redeem  only  by  a  great 
expenditure  of  labour  and  money.  We  have,  fortunately,  no  such  alkali 
wastes  in  this  country;  but  the  continued  use  of  alkali  bore-water  on  undrained 
land,  and  without  precautions  for  preventing  too  rapid  surface  evaporation, 
such  as  artificial  draining  or  surface  mulching,  has  resulted  in  a  state  of  things 
which  has  fi-equently  rendered  continued  cultivation  impossible. 

Limits  of  Toxic  Effects. 

It  is  not  an  easy  matter  to  define  exactly  the  composition  of  a  water  which 
must  be  regarded  as  likely  to  be  injurious  to  plant  life,  so  much  depending,  as 
we  have  seen,  on  the  nature  of  the  soil,  its  drainage — natural  or  artificial — 
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and  the  rate  of  surface  evaporation.  On  deep  sandy  soils  crops  will  tolerate 
a  much  larger  proportion  of  salt  and  alkali  than  on  clajey  ones,  stiff  clays 
being  particularly  susceptible  to  alkali.  The  water  of  the  Moree  Bore  con- 
tains about  50  parts  carbonate  of  soda  and  10  parts  sodium  chloride  per 
100,000,  and  this  may  be  regarded  as  about  the  limit,  as  far  as  carbonate 
of  soda  is  concerned,  at  which  such  water  can  be  used  with  safety,  unless 
precautions  are  taken  to  ensure  thorough  drainage  and  reduce  evaporation. 
Even  with  this  water,  if  used  for  any  length  of  time,  the  land  should  be 
irrigated  by  channels  and  not  flooded,  and  the  surface  soil  should  be  kept  well 
mulched  by  light  harrowing  after  the  water  has  been  run  on.  On  soil  which 
is  not  too  clayey,  irrigation  can  be  successfully  carried  on  with  such  water. 
The  waters  from  the  different  bores  vaiy  considerably  in  their  alkali  content, 
but  rarely  exceed  about  70  parts  per  100,000,  and  in  the  majority  of  cases  the 
alkalinity  lies  between  30  and  70  parts  per  100,000.  The  highest  individual 
instance  which  has  come  under  my  notice  was  from  a  well  at  Boggabri,  which 
had  an  alkalinity  equivalent  to  511  parts  per  100,000,  but  this  was  quite 
exceptional. 

The  same  variation  is  found  in  the  content  of  sodium  chloride.  Of  the 
artesian  waters  examined  by  the  Mines  Department,  the  highest  salt  content 
is  500  parts  per  100,000,  but  only  a  few  of  the  analyses  published  show  more 
than  100  parts  per  100,000,  the  great  bulk  of  the  artesian  waters  containing 
under  It  parts  per  100,000. 

There  are,  however,  many  exceptions,  and  we  have  examined  waters  from 
bores  and  deep  wells,  some  of  which  show  a  higher  percentage  of  common 
salt  than  is  present  in  the  water  of  the  Pacific  Ocean. 

As  in  the  case  of  carbonate  of  soda,  any  water  containing  appreciable 
quantities  of  common  salt  must  be  used  with  caution,  and  the  same  measures 
taken  to  prevent  undue  evaporation  from  the  surface  and  consequent 
deposition  of  the  salt.  In  the  case  of  a  water  containing  about  50  parts  of 
carbonate  of  soda  per  100,000,  the  proportion  of  common  salt  which  can  be 
used  with  safety,  if  the  precautions  specified  be  taken,  is  probably  about  15 
parts  per  100,000.  In  the  absence  of  carbonate  of  soda  a  larger  proportion 
of  common  salt  can  be  tolerated. 

Variation  in  Composition  of  Bore  Water  at  different  depths. 

It  is  frequently  found  that  the  water  when  first  struck  is  surcharged  with 
saline  matter,  but  that  when  the  bore  has  been  flowing  for  some  time,  and 
especially  when  it  has  been  deepened,  the  aiuount  of  salts  in  solution 
diminishes  appreciably,  and  this  is  more  particularly  the  case  with  the 
injurious  salts  we  have  been  discussing,  viz.,  carbonate  of  soda  and  common  salt. 

The  exceptional  figures  for  these  constituents  quoted  above  probably  refer 
to  the  first  flow,  and  it  is  to  be  expected  that  as  the  flow  continues  or 
the  bore  is  deepened  the  water  will  become  purer. 

The  following  figures  have  been  selected  from  the  analyses  of  "  Artesian 
and  Sub-artesian  Waters  in  New  South  Wales,"  by  J.  C.  H.  Mingaye,  F.I.C., 
and  H.  P.  White,  published  by  the  Department  of  iMines,  and  illustrate  this 
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point  very  clearly.  Those  analyses  have  been  selected  which  show  the  actual 
depths  at  which  the  samples  had  been  taken.  In  the  case  of  the  Morton 
Plains,  the  carbonate  of  soda  has  increased  slightly  at  the  lower  depth,  but 
the  percentage  of  common  salt  has  diminished  enormously. 

Composition  of  Waters  from  Bores  at  different  depth. 
Parts  per  100,000. 


Name  of  Bore. 

Government 
or  Private. 

Depth  in  feet. 

Carbonate 
of  Soda. 

Common 

Salt. 

iJoolooroo 

G. 

1,411 

77-6 

25  5 

,, 

,, 

2,215 

51-8 

9-4 

Bryanungra 

P. 

2,075 

80  7 

370 

,, 

,, 

3,050 

49-7 

10-2 

Cherrigorang 

)) 

1,558 

52-4 

5  1 

,, 

,, 

2,030 

340 

2-25 

2,062 

32-7 

2  25 

Morton  Plains 

750 

42-0 

51-0 

)> 

1,658-1,668 

49  0 

9-9 

Quambone  No.  1  ... 

,, 

1,619 

48-0 

4-25 

>>             >> 

,, 

1,760 

39-7 

2-8 

"             " 

'» 

2,135 

30-9 

2-05 

It  is  also  of  interest  to  note  that  this  decrease  of  sodium  carbonate  and 
sodium  chloride  at  the  lower  depths  is  usually  accompanied  by  a  slight  increase 
in  the  quantities  of  carbonates  of  potash,  lime,  and  magnesia.  The  percen- 
tages of  these  salts  are,  however,  so  small  that  the  phenomenon  is  only  of 
scientific  interest. 

A  good  example  is  afforded  by  some  samples  of  water  examined  in  the 
Laboratory  of  the  Agricultural  Department  for  Mr.  F.  S.  Falkiner,  Deniliquin, 
taken  at  different  depths  from  a  private  bore  on  his  property. 

Water  was  struck  first  at  a  depth  of  70  feet,  which  was  very  salt.  At  143 
feet  a  good  supply  was  struck,  but  which  was  unsuitable  for  vegetation.  The 
bore  was  deepened  to  215  feet,  when  a  good  supply  was  reached,  which  was 
stated  to  be  "mixed  with  fresh  water  and  not  bad  for  the  garden."  At  322 
feet  a  supply  was  obtained  which  could  keep  a  3i  inch  pump  going,  worked 
by  12-feet  windmill.  The  nature  of  the  water  struck  at  these  vai-ious  depths 
is  as  follows  (in  parts  per  100,000) : — 


Depth. 


Carbonate 
of  Soda. 


Common  Salt. 


The  sample  taken  at  70  feet  was  not  analysed. 

(To  be  continued.) 


Total 
Solid  residue. 


143  feet        

31-8 

171  0 

254- 

215    ,,          

10-6 

112-6 

142- 

322    „          

11-6 

36  0 

62- 
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Diseases  of  Tobacco  Plants* 

Blue  Mould  and  a  Bacterial  Disease. 


G.  P.  DARNELL-SMITH,  B.Sc,  F.I.C.,  F.G.S.,  Biologist. 

Blue  Mould. 
Blue  Mould  has  long  beeu  a  serious  disease  of  tobacco  plants  in  Victoria, 
and  during  the  last  two  seasons  it  has  wrought  great  havoc  in  New  South 
Wales.  It  is  due  to  a  fungus,  Peronospora  hyosci/am.i,  which  is  closely  allied 
to  the  fungus  causing  Irish  Blight  in  potatoes.  It  makes  its  appearance 
particularly  in  seasons  when  the  rainfall  is  excessive.  As  in  the  case  of 
most  fungus  diseases,  a  particular  relationship  must  exist  between  the 
weather,  the  plant  attacked,  and  the  fungus  before  the  latter  can  establish 
itself  and  spread  with  rapidity.  Blue  mould  especially  attacks  young  plants 
in  the  seed-bed  ;  and  when  the  particular  relationship  above  referred  to  exists, 
it  spreads  so  rapidly  that  if  it  makes  its  appearance  the  whole  seed-bed  may 
be  damaged  in  the  course  of  a  few  days. 

Spraying  as  a  protective  measure  against  the  disease  is  practically  out  of 
the  question  for  the  following  reason  : — The  leaves  of  the  young  tobacco 
plant  are  closely  pressed  against  the  smooth  surface  of  the  seed-bed,  and  it  is 
on  the  under  sui-face  of  these  leaves  that  the  fungus  makes  its  appearance. 
A  certain  amount  of  moisture  condenses  on  the  under-surface  of  these  leaves 
and  aids  in  the  rapid  spread  of  the  fungus.  To  the  naked  eye  the  under- 
side of  a  diseased  leaf  appears  to  be  covered  with  fluff  with  a  faint  violet 
tinge.  This  fluff  consists  of  fungus  threads  which  come  out  from  the  loaf 
and  branch  freely,  each  branch  bearing  at  its  extremity  a  small  oval  spore. 
These  spores  are  produced  in  millions.  Another  kind  of  spore  is  produced 
within  the  tissues  of  the  host  plant.  This  spore  is  known  as  an  oospore.  It 
can  remain  dormant  much  longer  than  the  other  form  of  spore,  hence  the 
necessity  for  burning  diseased  plants.  When  it  germinates  it  produces  a 
germ  tube  which  infects  any  adjacent  plant.  The  fungus  threads  travel  in 
the  tissues  of  the  young  leaf,  absorbing  nourishment  from  it  and  causing  it 
to  wither  rapidly  and  die.  Attacked  plants  early  lose  their  bright  green 
colour,  and  a  practised  eye  can  quickly  detect  the  change. 

A  large  number  of  experiments  have  been  carried  out  in  Victoria  by 
Mr.  Temple  A.  J.  Smith  with  a  view  to  discovering  means  of  preventing 
blue  mould.  They  have  been  recorded  in  the  Victorian  Journal  of 
Agriculture.  Similar  experiments  have  been  carried  out  in  America, 
None  of  these  experiments,  either  by  using  sprays  or  by  sterilizing  the 
seed-bed,  have  proved  very  successful.  The  latter  method  appears  to  be 
scientifically  sound.  It  is,  however,  one  matter  to  sterilize  a  seed-bed  but 
quite  another  matter  to  keep  it  sterile.  Tobacco  culture  is  largely  in  the 
hands  of  Chinese ;    their  seed-beds  are   usually   close  to  their  planting-out 
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grounds  and  adjacent  to  old  seed-beds.  Dust  has  only  to  be  raised  from 
infected  ground  by  trampling  horses  or  men  ,  or  tools,  boots,  or  hands  with 
infected  earth  adhering  to  them  to  be  used  when  dealing  with  the  young 
plants  in  the  sterile  seed-bed  and  all  the  previous  sterilization  goes  for 
nought.  Moreover,  all  the  water  used  for  watering  must  be  sterilized. 
Similarly,  if  seed-beds  are  planted  a  long  distance  away  from  the  planting-out 
grounds  they  will  only  remain  immune  from  disease  if  every  precaution  is 
taken  to  keep  infection  away  from  them. 

On  a  recent  visit  to  Tamworih,  in  company  with  Mr.  Tregenna,  Tobacco 
Expert  of  the  Department,  the  writer  examined  tobacco  seed-beds  on  high 
land  in  virgin  soil  many  miles  from  other  tobacco-growing  land.  Yet  the 
seedlings  were  attacked  by  blue  mould.     No  trace  of  the  fungus  could  be 


Fig.  1. — a  and  b.  Two  seedling  tobacco  plants  attacked  by  Blue  Mould,     c,  A  transverse  section  ot  the 
diseased  stem  of  a  mature  tobicco  plant,  on  the  left  of  which  is  seen  the  "  brown  ring." 

found  there  or  elsewhere  upon  weeds  likely  to  be  attacked  by  blue  mould 
and  to  carry  infection.  The  beds  were  being  worked  by  Chinese,  and  it 
seems  probable  that  they  had  conveyed  infection  on  their  hands,  boots,  or 
implements  when  returning  from  visits  to  the  infected  gardens  of  their 
compatriots.  It  is  not  easy  or  indeed  possible  to  convey  to  a  Cninaman, 
whose  knowledge  of  English  is  very  limited,  any  real  idea  of  the  extraordinary 
precautions  that  must  be  taken  to  maintain  sterility  in  a  seed-bed  ;  and  even 
white  men  who  did  understand  would  have  difficulty  in  maintaining  complete 
sterility. 

The  other  alternative  is  to  take  advantage  of  the  relationship  that  must 
exist  between  the  weather,  the  tobacco  plant,  and  the  fungus  before  the 
latter  can  establish  itself.     The  weather  we  cannot  control,  but  we  can  take 
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advantage  of  its  variability.  The  tobacco  plant  we  can  aid  to  withstand 
attack  by  making  it  vigorous  with  suitable  manure.  The  soundest  practice 
therefore  appears  to  be — (1)  Prepare  a  number  of  seed-beds  suitably  manured, 
so  that  the  3'oung  plants  quickly  establish  themselves  ;  (2)  Sow  these  beds 
at  intervals  of  tw  o  to  three  weeks  ;  (3)  Transplant  at  the  earliest  opportunity. 
If  the  disease  makes  its  appearance  in  any  one  of  the  beds,  spray  it  at  once 


Fig.  2. — Lsaves  from  a  well-grown  tobacco  plant,  showing  various  stages  of  wilting.     The  stem  was 
diseased  and  showed  the  characteristic  "brown  ring." 

with  strong  Bordeaux  mixture,  not  with  the  view  of  checking  the  disease 
but  with  the  view  to  stamping  it  out  before  it  establishes  itself  in  epidemic 
form.  The  loss  of  the  seedlings  through  the  action  of  the  strong  Bordeaux 
mixture  will  not  matter  greatly  since  other  beds  will  be  coming  on,  which, 
with  favourable  weather  conditions,  will  escape  the  disease.  The  point  of 
development  at  which  blue  mould  chiefly  attacks  the  plants  is  in  the 
seedling  stage  when  they  have  from  four  to  eight  leaves.     Two  such  plants 
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that  have  been  attacked  are  shown  in  Fig.  1,  a  and  b.  On  older  plants  that 
have  been  transplanted  to  the  field  I  have  not  often  found  the  mould  itself, 
though  often  they  show  spots  and  withering  of  the  leaves,  as  shown  in 
Fig.  2  ;  this  I  am  inclined  to  attribute  to  a  different  cause. 

A  Bacterial  Disease  of  Tobacco. 

Seedlings  that  have  been  attacked  by  blue  mould  may  die  out  completely 
or  they  may  exhibit  a  partial  recovery,  sufficient  to  induce  the  grower  to 
transplant  them.  Such  plants  may  grow  in  the  field  and  completely 
'  recover,  or  they  may  attain  a  certain  size  and  then  wilt.  They  seldom  have 
the  appearance  of  normal  healthy  vigorous  plants,  and  are  very  liable  to 
develop  brittle  stems  that  break  off  in  a  very  moderate  breeze.  The  stems  of 
all  such  plants  when  cut  sharply  across,  just  above  the  root,  show  a  ring  of 
sap-conducting  tissue  that  is  discoloured — it  is  brown  or  black.  Cutting  the 
stem  across  at  intervals,  this  discoloured  tissue  may  be  traced  upwards 
towards  the  apex.  The  colour  becomes  fainter,  but  it  can  be  traced  even 
with  the  naked  eye  into  the  veins  of  the  big  leaves.  In  the  neighbourhood 
of  this  discoloured  tissue  I  have  found  cells  full  of  bacteria  and  have 
obtained  cultures  of  them  from  various  parts  of  the  plant.  They  exist  in 
such  numbers  that  there  seems  good  reason  to  suppose  that  they  are  the 
cause  of  the  discoloration  and  the  diseased  condition.  A  tobacco  plant  has 
bast  both  inside  and  outside  the  ring  of  wood  ;  in  the  neighbourhood  of 
this  bast  the  bacteria  are  very  numerous.  A  section  of  a  diseased  stem 
showing  part  of  the  brown  ring  is  shown  at  Fig.  1,  c,  on  the  left  of  the  figure. 
The  wood  of  the  diseased  stem  snaps  easily,  and  often  shows  little  splits  and 
cavities  filled  with  a  dark  material.  A  plant  affected  by  bacteria  shows, 
when  young,  a  peculiar  appearance.  The  stem,  immediately  above  the  roots, 
swells  and  becomes  tumid,  sometimes  almost  bulbous.  The  stem  may  be 
abnormally  swollen  for  two  inches  or  more.  If  the  plant  remains  short  and 
swollen  it  is  regarded  as  being  worthless  for  planting  out,  but  if,  as  some- 
times happens,  it  begins  to  lengthen  and  lose  its  swollen  appearance,  it  may 
be  worth  transplanting,  though  it  never  fully  recovers.  A  plant  showing 
the  abnormal  swelling  is  shown  at  Fig.  3,  a,  and  one  that  is  lengthening  and 
recovering  is  shown  at  Fig.  3,  b. 

The  certainty  with  which  pure  cultures  of  bacteria  can  be  obtained  from 
the  plants  leaves  very  little  doubt  but  that  bacteria  are  the  main  cause  of 
the  disease.  The  species  is  probably  Bacillus  solanacearum.  This  bacillus 
attacks  potatoes,  tomatoes,  and  tobacco,  all  plants  belonging  to  the  order 
SolanacPAH.  I  have  found  in  several  localities  tomatoes  suffering  from  a 
wilting  disease,  the  stems  of  which  were  crowded  with  bacteria ;  and  my 
assistant,  Mr.  Birmingham,  has  isolated  from  the  base  of  diseased  potato 
stems  a  bacillus  which  in  cultural  characters  agrees  with  B.  solanacearum, 
and  upon  various  media  (except  milk)  gives  the  reactions  ascribed  to  Bacillus 
solanacearum  by  Dr.  Erwin  Smith,  who  has  made  a  special  study  of  this 
organism.  This  particular  oi'ganism,  therefore,  probably  exists  in  our  soils. 
My  view  at  present  is  that  the  wounds  in  the  stem  caused  by  the  rotting 
leaves  of  the  seedlings  attacked  by  blue  mould  afford  a  means  of  entrance  to 
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the  bacteria  into  the  plant.  If  a  series  of  sections  be  taken  acro.ss  young 
plants  attacked  by  blue  mould,  a  point  or  points  will  be  found  where  a 
connection  is  visible  between  the  decayed  end  of  a  leaf  and  the  brown  ring, 
previously  referred  to,  in  the  stem.  In  some  few  roots  I  have  found  eel- 
worms,  but  they  have  not  been  found  sufficiently  often  to  suggest  that  they 
make  the  wound  through  which  the  bacteria  enter.  Inoculation  experiments 
will  have  to  be  carried  out  before  it  can  be  definitely  asserted  that  the 
bacteria  play  the  part  I  have  attributed  to  them. 


a  b 

Fig.  3. — a.  A  young  tobacco  plant  that  is  diseased  showing  the  characteristic  bulbous  appearance  at  the 
base  of  the  stem.  6  Toung  diseased  tobacco  plant  which  has  started  to  lengthen  and  the  bulbous 
swelling  at  the  base  is  diminishing. 

Wilt  Diseases  of  Tobacco. 
i)r.  Erwin  F.  Smith*  has  written  a  most  valuable  account  of  the  various 
wilt  diseases  of  tobacco  caused  by  bacteria,  and  the  following  extracts  will 
be  of  interest  to  compare  with  the  brief  de-,cription  of  the  Australian  disease 
given  above.  The  wilt  diseases  are  often  called  slime  diseases,  because,  in 
the  advanced  stages  of  the  disease,  the  pith  becomes  brown  and  slimy. 
*  Bacteria  in  Relation  to  Plant  Diseases.     Vol.  III.     Erwin  F.  Sniith. 
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The  Dutch  East  Indian  Disease. —  "This  slime  disease  (according  to 
Hunger)  is  caused  by  Bacillus  solanacearum.  The  slime  disease  is  a 
secondary  phenomenon  which  is  made  possible  by  external  wounds.  The 
woundings  may  be  due  to  many  and  very  different  causes.  In  the  first 
place  should  be  mentioned  wounds  due  to  plant  and  animal  parasites. 
Among  the  first-named  may  be  reckoned  the  parasitic  moulds,  especially 
Phytophthora  nicotiance." 

The  North-American  Disease. — Synonyms:  North  Carolina  Tobacco 
Wilt  ;  Granville  Tobacco  Wilt  ;  Florida  Wilt. — This  disease  has 
been  especially  studied  by  Dr.  Erwin  F.  Smith,  and  determined  to  be  due  to 
Bacillus  solanacearum.  The  plants  he  inoculated  readily  contracted  the 
disease,  going  through  the  same  progressive  stages  as  plants  obtained  from 
the  field.  "The  affected  leaves  developed  pale-green  spots,  and  then  dried 
out  very  irregularly.  Often  the  '  ears '  died  first.  Sometimes  the  apex  died 
first,  or  one  margin  or  the  leaf  dried  out  irregularly.  In  all  such  cases 
vascular  bundles  at  the  base  of  the  green  midrib  were  browned  and  occupied 
by  bacteria.  Cavities  were  formed  in  the  midrib  of  such  leaves."  As  the 
result  of  his  investigations,  Dr.  Smith  concludes  (1)  that  only  sound  plants 
should  be  set  out,  and  to  this  end  the  seed-bed  should  be  on  soil  free  from 
this  organism ;  (2)  that  seedlings  should  be  transplanted  early,  and  injured 
as  little  as  possible  in  the  removal;  (3)  that  they  should  not  be  watered 
from  infected  wells,  ponds,  or  streams  ;  (4)  that  diseased  plants  should  be 
removed  from  the  fields  as  promptly  as  possible,  so  that  they  may  not 
become  centres  of  infection ;  (5)  that  the  fingers  or  knives  should  not  be 
used  on  sound  plants  after  use  on  diseased  plants  without  a  preliminary 
sterilization;  and,  finally,  (6)  that,  as  far  as  practicable,  badly-infested 
fields  should  be  devoted  to  other  and  non-solanaceous  crops.  Tomatoes, 
peppers,  potatoes,  or  egg  plants  must  not  follow  the  tobacco,  nor  should  peanuts. 

With  recommendation  (2)  I  am  in  hearty  agreement ;  but  as  regards  (6), 
most  of  our  tobacco  fields  have  been  specially  laid  out  for  irrigation  in 
particular  districts,  and  much  money  has  been  expended  on  drying  sheds. 
To  devote  the  land  to  other  crops  would  mean  that  much  capital 
expenditure  would  not  be  bearing  interest.  Moreover,  there  is  reason  to 
think,  as  shown  later,  that  Bacillus  solanacearum  lives  long  in  the  soil ; 
hence  to  obtain  soil  free  from  it  is  difficult.  The  rooting  out  and 
destruction  of  diseased  plants  by  tire,  instead  of  leaving  them  in  the 
waterways,  will  destroy  countless  numbers  of  virulent  bacteria. 

The  Japanese  Disease. — A  disease,  variously  known  to  the  Japanese  as 
"  stem-rot,"  "blackleg,"  and  "wilt  disease,"  having  many  of  the  characters 
of  Granville  wilt,  and  in  which  the  vascular  system  of  the  stem  is  brown 
and  disorganised  as  in  the  Australian  disease,  has  been  attributed  by  Uyeda 
to  an  organism  which  he  designated  Bacillus  nicotiame. 

The  Sumatran  Disease. — No  less  than  twelve  papers  have  been  published 
in  Dutch  on  this  disease  by   Dr.   Honing.     Dr.    Smith  has  translated   the 
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papers  and  summarised  them.  They  render  it  probable  that  both  the 
Sumatran  disease  and  the  Japanese  disease  are,  like  the  American  disease, 
due  to  the  one  organism,  Bacilhis  solunacearnm. 

Dr.  Honing  concludes  that  "  although  unquestionably  the  slime  bacteria 
are  killed  off  in  the  soil  by  other  organisms  (otherwise  there  would  soon 
be  nothing  else  in  the  soil),  nevertheless  the  fact  remains  that  they  may 
persist  in  the  soil  for  years.  Bacillus  solanacear^im  often  loses  its  virulei  ce 
quickly.  Disinfections  of  the  soil  with  chloi-ide  of  lime  and  with  potassium 
permanganate  yielded  no  striking  results. 

In  those  cases  where  I  have  found  serious  bacterial  disease  in  the  stems 
of  tomato  plants,  the  soil  has  always  been  heavily  watered  or  irrigated. 
Both  here,  and  in  tobacco  lands  elsewhere,  deep  ploughing  with  exposure  to 
the  sun  would  possibly  materially'aid  disinfection.  We  may  be  dealing  in 
this  country  with  more  than  one  wilt  disease  of  solanaceous  plants.  I  should 
therefore  be  grateful  for  any  specimens  of  potato,  tomato,  or  tobacco  plants 
(stem  and  root)  where  the  plants  have  shown  a  sudden  wilting,  in  order  to 
make  an  examination  of  them. 


Elephant  or   Napier's  Eodder  Grass. 

As  the  result  of  the  oflfer  made  in  an  article  on  this  grass  in  the  July  issue, 
various  farmers  on  the  coast  have  applied  for  cuttings  and  roots. 

In  response  to  an  inquiry,  Mr.  M.  S.  Gunther,  of  Lane  Cove  road,  North 
Ryde,  supplied  the  following  interesting  notes  : — 

The  attached  sunimarj-  shows  the  results  on  two  neighbouring  farms.  I  have  not 
included  my  own  horse,  as  he  had  eaten  it  readil_y  once  before  after  breaking  into  the 
enclosure  : — 


Fed  after  daily  ration  ... 

Fed  before  daily  ration 

Eaten  up  as  readily 

Eaten  up  only  in  admixture  with  bran 

Eaten  up  apparently  more  greedily  .. 

Stalks  rejected  ... 

Dry  leaves   rejected    (only   sufficient 

for  one  test)  ... 
Condition  of  stock  fed.. 


Pony.       Draught.       Heifer.  Cow. 


Yes. 

Yes. 

No. 

No. 
Medium, 


Yes. 
Yes. 

No. 

Medium. 


Yea. 
Yes. 
Yes. 

Prime. 


Yes. 


Yes 

No. 


Fat. 


The  daily  ration  in  each  case  consisted  of  lucerne,  green  and  dry,  also  chaffed  maize 
and  bran.     The  grass,  except  for  a  few  dry  leaves,  had  been  chaffed  in  each  case. 

Both  the  heifer  and  the  cow  were  Jerseys.  Some  doubt  had  been  expressed  as  to 
whether  the  former  would  touch  it  before  feeding,  but  in  each  case  it  had  been  fed  by 
the  original  attendant.  Diameter  of  stalks  fed,  up  to  |-inch  ;  width  of  leaves,  up  to 
IJ  inch  ;  height  to  tip  of  longest  shoot  from  ground,  4|  feet ;  average  height  of  shoots, 
3f  feet. 
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Wagga  Growing-crop  Competition. 

[The  Murrumbidgee  Pastoral  and  Agricultural  Association,  Wagga,  again  held  a 
growing-crop  competition,  and,  with  the  approval  of  the  Minister  of  Agriculture,  Mr. 
H.  C.  .Stening,  Inspector  of  Agriculture,  acted  as  judge.  The  following  extz-acts  from 
the  report  furnished  to  the  PresidcMit  and  Committee  of  the  Association  by  Mr.  Stening 
are  published  for  general  information. — Ed.] 

There  were  twenty-one  entries,  of  which  two  were  withdrawn  pxnor  to  the 
time  of  judging. 

As  hay  making  was  in  full  swing  on  Mr.  Bicket's  farm,  it  was  decided  to 
judge  his  crops  on  the  3rd  November,  but  the  judging  in  a  general  way  did 
not  commence  until  the  8th  and  was  completed  on  the  16th,  heavy  rain  being 
responsible  for  a  delay  of  two  days.  The  time  of  judging  was  later  than 
usual,  owing  to  the  crops  maturing  late  in  consequence  of  the  cool  spring 
weather  and  moist  soil  conditions. 

The  total  area  inspected  was  8,398  acres,  ranging  from  160  to  960  acres. 
The  awards  are  as  follows  : — 

Best  farm  of  growing  crops  :  W.  J.  Dennis,  142  points,  1  ;  E.  Field,  135 

points,  2, 
Best  100  acres  of  wheat  to  be  harvested  for  grain,  and  to  be  grown  on 

fallowed  land  :  E.  Field,  1 . 
Best  100  acres  of  wheat,  grown  for  hay  :  W.  J.  Dennis,  1. 

No  great  difficulty  was  experienced  in  allotting  the  first  prize  for  the  best 
farm  of  growing  crops  and  also  the  prize  for  the  best  100  acres  of  wheat 
grown  for  hay,  as  the  crops  on  Mr.  Dennis'  farm  were  much  superior  to  any 
others  in  thn  competition.  They  reflect  great  credit  on  the  grower,  who 
evidently  has  left  no  stone  unturned  to  achieve  success  in  the  competitions, 
and  incidentally  to  ensure  the  highest  returns  possible  from  his  land.  The 
varieties  grown  by  Mr.  Dennis  are  Warden,  Zealand,  and  College  Purple,  and 
all  are  to  be  harvested  for  hay,  of  which  very  heavy  yields  will  be  produced  ; 
but  judged  from  a  grain-yielding  standpoint  they  promise  the  high  average 
yield  of  27  bushels  per  acre.  His  crops  also  are  very  even,  comparatively  free 
from  disease,  and  remarkably  clean  and  free  from  undergrowth  ;  only  a  few 
black  oats  were  present  in  a  gully,  having  gained  entrance  by  means  of  flood 
water  from  adjacent  farms.  Mr.  Dennis'  success  can  be  attributed  mainly 
to  thorough  cultivation.  The  whole  of  the  220  acres  of  crop  was  grown  on 
land  fallowed  in  August  and  September.  The  fallow  was  cultivated  with  the 
spring-tooth  cultivator  twice  and  harrowed  during  the  spring,  and  spring- 
toothed,  disced,  and  harrowed  in  the  autumn.  Weed  growth  was  also  kept  in 
check  by  the  judicious  use  of  sheep  on  the  fallows.  The  seed  was  treated 
with  formalin  solution  (1  lb.  of  formalin  to  40  gallons  water)  in  preference  to 
the  bluestone  pickle,  and  a  special  fertiliser  was  applied,  which  is  an  admixture 
of  superphosphate  with  a  nitrogenous  manure.  Whether  the  latter  was  an 
advantage  could  not  be  judged,  as  there  was  no  comparative  test  with  super- 
phospliate  alone. 
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The  second  prize  for  the  best  farm  of  growing  crops  goes  to  Mr.  E.  Field, 
whose  crops,  with  the  exception  of  a  small  area,  were  grown  on  land  fallowed 
early  and  well  worked.  One  paddock  contained  a  goodly  sprinkling  of  black 
oats,  and  10  acres  of  crop  were  badly  affected  with  take-all,  but  these  faults 
were  present  on  almost  all  the  farms  in  the  competition.  Mr.  Field  scored 
only  two  points  more  than  Mr.  Lewington,  whose  larger  area  of  crop  was 
cleaner,  but  a  good  proportion  of  it,  which  was  situated  on  low-lying  land, 
suffered  from  a  superabundance  of  water. 

The  competition  for  the  best  100  acres  of  wheat  to  be  harvested  for  grain 
and  to  be  grown  on  fallowed  land  was  very  close. 

Mr.  Field  wins  with  a  very  clean  and  even  crop  of  Federation,  estimated 
to  yield  26  bushels  per  acre.  It  is  plainly  evident  that  Mr.  Field  is  exercising 
care  in  producing  a  crop  true  to  type.  Mr.  Laity  is  runner-up  with  100 
acres  consisting  of  60  acres  Yandilla  King  and  40  acres  Brown  Lammas, 
which  scored  only  one  point  less  than  Mr.  Field's  crop. 

The  prize  for  the  hay  crop  is  awarded  to  Mr.  Dennis'  crop  of  Warden, 
which  is  very  even,  scrupulously  clean  and  free  from  undergrowth,  and  esti- 
mated to  return  an  average  yield  of  about  55  cwt.  per  acre.  Mr.  Dennis' 
crops  of  College  Purple  and  Zealand  are  expected  to  yield  quite  as  well  as  the 
Warden,  but  the  latter  is  "  standing  up  "  better,  and  is  judged  to  be  of  better 
quality.  It  possesses  a  fine  straw,  green  to  the  base,  with  very  little  flag, 
and  should  cut  an  excellent  sample  of  chaff.  If  it  were  the  intention  to 
harvest  this  crop  for  grain,  it  would  have  been  awarded  the  prize  for  grain 
crop,  but  as  this  provision  will  not  be  carried  out  it  is  not  eligible  for 
competition  in  the  grain  crop  section. 

Both  Mr.  Dennis  and  Mr.  Field  have  been  successful  exhibitors  in  previous 
crop  competitions,  and  are  to  be  congratulated  on  the  f tesh  honours  gained 
in  the  present  competition. 

Apparent  Yield. 

Taken  as  a  whole,  the  crops  do  not  promise  as  high  yields  as  those  expected 
fiom  the  crops  at  this  period  of  last  year,  although  it  is  anticipated  that  the 
yields  actually  harvested  will  be  better,  for  the  crops  are  not  of  such  rank, 
soft  growth  as  last  season's  crops,  and  are  expected  to  be  better  able  to  resist 
storms  and  rust  attack.  On  examining  the  ears  it  is  noticed  that  almost 
invariably  the  bottom  four  or  five  spikelets  are  not  formed,  probably  the 
result  of  excessive  moisture. 

There  are  sufficient  indications  that  the  rainfall  has  been  in  excess  of 
requirements  for  the  production  of  high  yields.  For  instance,  the  crop  in  the 
neighbourhood  of  trees,  which  in  normal  seasons  usually  suffers  from  lack  of 
moisture,  is  this  year  heavier  and  carrying  a  better  formed  ear  than  the  crop 
in  the  rest  of  the  field.  On  low-lying  land  the  crop  has  been  "  drowned," 
resulting  in  a  poor  stunted  growth  with  a  miserably  small  head.  The 
"  stands"  of  the  majority  of  the  crops  inspected  were  ratht^r  thin,  due  to  the 
destruction  of  seed  by  mice. 

There  is  ample  moisture  in  the  soil,  and  thn  weather  has  been  favourable 
for  the  production  of  plump  grain,  provided  damage  is  not  caused  by  rust. 
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Type. 

In  a  general  way  the  crops  are  reasonably  pure,  but  in  a  few  isolated 
instances  there  is  evidence  that  there  has  been  no  attempt  made  to  prevent 
an  admixture  of  varieties  at  sowing  time  by  removing  the  seed  from  the  drill 
when  changing  from  one  variety  to  another. 

Disease. 

Evidently  the  season  has  been  favourable  for  the  development  of  fungous 
diseases.  Rust  is  present  in  the  crops  on  the  flag  and  sheath,  particularly  so 
in  the  case  of  Federation,  which  is  very  susceptible  to  rust  attack.  In  a 
couple  of  instances  a  trace  of  the  fungus  was  discovered  on  the  stem  and 
ear,  and  the  recent  rains  and  muggy  weather  are  favourable  for  its  further 
development.  It  is  probable  that  the  condition  of  the  crops  will  stand  to 
them  ;  they  are  not  nearly  so  soft  and  sappy  as  last  season's  crops,  and  will  be 
enabled  to  resist  the  rust  better.  The  majority  of  the  crops  are  well  advanced 
and  will  probably  escape  much  damage,  but  late-sown  crops  of  rust-liable 
varieties  will  in  all  probability  suflPer  a  reduction  in  yield. 

As  in  the  previous  season,  take-all  is  very  prevalent,  and  is  attacking  the 
crops  at  a  late  stage  and  occasioning  great  loss.  Some  crops  which  promised 
high  yields  three  weeks  ago  have  been  reduced  to  almost  total  failures,  and 
the  appearance  of  some  fields  after  the  disease  has  wrought  its  destruction 
leads  one  to  the  opinion  that  the  fungus  has  been  appropriately  named.  It 
was  the  general  experience  that  crops  on  stubble  land  were  very  badly 
affected,  while  the  extent  of  the  damage  caused  by  the  disease  to  crop  on 
fallowed  land  was  so  small  that  it  was  hardly  worth  mentioning.  This  serves 
to  demonstrate  that  fallowing  is  eifective  in  keeping  the  disease  in  check 
provided  that  the  fallow  is  kept  clean.  Some  of  the  native  grasses  will  act 
as  host-plants  for  the  disease,  and  thus  are  a  means  of  carrying  the  disease 
to  subsequent  crops.  Some  of  the  crops  most  affected  were  grown  on  land 
which  had  produced  only  one  crop  previously,  and  the  disease  frequently 
appears  in  paddocks  which  have  been  cropped  for  the  first  time  ;  this  upsets 
the  contention  of  some  who  hold  that  only  crops  growing  on  land  that  has 
been  continuously  cropped  with  wheat  for  many  years  are  subject  to  take- 
all. 

Many  illustrations  of  the  comparative  immunity  of  oats  to  Take-all  were 
noticed  ;  healthy  crops  of  Algerian  oats  were  seen  growing  in  the  same 
paddocks  alongside  wheat  crops  which  were  badly  afi"ected  with  the  fungus, 
and  lusty  specimens  of  Algerian  oats  were  observed  growing  in  the  centre  of 
take-all  patches  in  a  wheat  crop. 

Flag-smut  and  loose-smut  were  present,  but  were  not  so  prevalent  as  in  the 
two  preceding  years.  There  was  more  bunt,  otherwise  known  as  stinking 
smut,  encountered  this  year  than  in  any  previous  competition  that  I  have 
judged.  It  was  detected  on  five  different  farms,  and  two  crops  may  be  classed 
as  very  smutty.  In  two  instances  it  was  due  to  sowing  seed  that  was  not 
pickled,  and  in  the  other  cases  the  method  of  treatment  must  have  been  at 
fault. 
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Cleanliness. 

The  crops  generally  were  badly  infested  with  black  oats,  only  three  or  four 
farms  being  reasonably  free  from  this  pest.  This  may  be  attributed  to  the 
prolific  seeding  last  season  and  to  the  favourable  conditions  for  the  germina- 
tion of  the  seed  this  year.  It  was  thought  that  the  mice  which  invaded  the 
paddocks  after  last  harvest  would  have  destroyed  the  seed  of  the  black  oats, 
but  apparently  there  was  much  seed  which  escaped  the  attention  of  the 
rodents. 

In  some  instances  the  crop  on  fallowed  land  was  infested  with  black  oats, 
due  no  doubt  to  the  fact  thafe  the  continuous  rains  last  spring  prevented 
cultivation  of  the  fallows  when  it  was  desired  to  destroy  weed  growth. 

Cultivation  Methods. 

More  than  half  the  total  area  of  crop  inspected  was  grown  on  fallowed  land, 
while  in  the  case  of  two  entries  the  whole  of  the  crop  was  sown  on  well- 
worked  fallow  ;  these  were  the  cleanest  crops  in  the  competition,  and  were 
comparatively  free  from  take-all. 

Even  with  such  an  abundant  rainfall  as  has  been  experienced  this  season, 
the  crops  on  fallow  are  much  superior  to  those  grown  on  stubble  land,  and 
the  experience  that  some  farmers  have  had  with  black  oats  and  take-all 
should  induce  them  to  adopt  the  practice  more  generally.  Too  frequently 
land  described  as  fallow  is  simply  ploughed  up  and  left  until  seeding  time. 
Unless  the  fallow  is  cultivated  to  prevent  the  escape  of  the  conserved  moisture 
it  is  of  very  little  value.  On  one  farm  a  strip  of  uncultivated  fallow  was 
observed  alongside  cultivated  fallow,  and  the  difference  in  the  growth  of  the 
crops  was  most  marked,  the  crop  on  the  cultivated  fallow  being  estimated  to 
yield  at  least  6  bushels  more  than  that  on  the  neglected  fallow. 


Sale  of  Holstein  and  other  Cattle  from  Berry 
Experiment  Earm. 

The  Department  has  arranged  with  Messrs.  Morton  and  Wright,  3  Castle- 
reagh-str^et,  Sydne}',  to  conduct  an  auction  sale  of  fourteen  Holstein  cows, 
six  bulls,  and  seven  heifers  from  the  Berry  Experiment  Farm.  The  sale 
will  take  place  at  the  Berry  Sale  Yards  on  Tuesday,  19th  March,  1918,  at 
2  p.m.  Any  prospective  buyers  who  intend  inspecting  the  cattle  before  the 
sale  are  advised  to  travel  by  the  evening  train  from  Sydney  on  18th  March. 
Full  particulars  of  pedigrees  and  any  other  information  required  can  be 
obtained  from  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney,  or  from  the  Auctioneers. 


Erratum. — On  page  54  of  the  January  issue  the  date  of  calving  of 
Melba  VII  was  given  as  25th  October.  This  should  have  been  printed 
as  25th  November. 
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Milling  Tests  of  Wheat. 

G.   W.  NORRIS,  Chemist's  Branch. 

At  the  Wheat  Conference  held  on  17th  and  18tli  January,  1917,  at  which 
the  Managers  of  the  Experiment  Farms  artd  Inspectors  of  Agriculture  were 
present,  it  was  decided  that  tests  for  milling  strength  should  be  made  of  the 
chief  varieties  of  wheat  grown  at  the  Experiment  Farms  and  on  the  Faimers' 
Experiment  Plots. 

Glen  Innes  Experiment  Farm. 
Six  samples   were  submitted    by   the    Manager,   consisting    of    Canberra, 
Cedar,  Florence,  Genoa,  Haynes'  Blue-stem,  and   Thew.     The  reports  are  as 
follows  : — 

Canberra. 

Appearance  of  grain — Dark  amber,  semi-translucent,  long,  large,  plunii?,  soft. 
Weight  (lb.  per  bushel)— 63-3. 
Ease  of  milling — Fair  to  mill. 

Percentatj-' of  mill  2}>'odvcts — Flour,  67 '^i  ;  pollard,  141*;  bran,  17'6. 
Nature  of  four — Colour  very  good,  rather  white  ;  strength,  44  ;  percentage  of  dry 
gli  ten,  S'S*)  ;  character  of  wet  gluten— slight  yellow  colour,  elastic,  coherent, 
soft. 
Nottn  — This  is  a  wheat  of  tine  appearance,  and  usually  produces  a  high  percsntage  of 
good  quality  flour.     The   'ow  yield   is  due  to  the  tendency  of  the  flour  to  cling  to  the 
bran.     This  defect  is  also  noticeable  with  three  other  wheats  in  this  batch,  viz.,  Genoa, 
Thew,  and  Cedar,  and  is  probably  due  to  the  season. 

Cedar. 

Appearance  of  grain — Dark  red,  hard,  long,  fairly  plump. 
Weight  (lb.  per  bushel) — 64f. 
Ease  of  milling — Fair  to  mill. 

Percentage  of  mill  products — Flour,  68  3;  pollard,  13'5  ;  bran,  IS'2. 
Nature  of  flour. — Colour  good,   rather  dark;    strength,    52-6;    percentage   of   dry- 
gluten,    13  8  ;    character   of   wet   gluten— elastic,    tough,    dark    yellow,    fairly 
coherent. 
Note.s.-  -^ran  not  very  clean,  somewhat  thick  ;  pollard  clean.    The  colour  of  the  flour 
is  darker  than  is  usual  with  this  variety,  but  in  other  respects  it  is  highly  satisfactory. 
The  gluten  expansion  was  very  marked,   rising   considerably  higher  than  any  of  the 
glutens  in  this  batch. 

Florence. 

Appearance  of  grain — Translucent,  dark  amber,  plump,  large,  hard. 
ii' eight  (lb.  per  bushel) — 64. 
Ea.se  of  milling — Fair  to  mill. 

Percentage  of  mill  products — Flour,  721  ;  pollard,  13"1  ;  bran,  14'8. 
Nature  of  flour — Colour  excellent;  strength,  460  ;  percentage  of  dry  gluten,  109  : 
character  of  wet  gluten — yellow  colour,  coherent,  elastic,  soft. 
Notes. — A  wheat  of  good  appearance,  and  behaves  well  in  the  mill.     It  yields  readily 
a  high   percentage  of  flour.     The  quality  of  the  flour  is  very  satisfactory,  the  colour 
being  first-rate  ;  good  gluten  content  and  strength. 

Genoa. 
App'iir  ■nre  of  grain — Dark  amber,  semi-translucent,  plump,  fairly  hard. 
Weight  (lb.  per" bushel)— 62-6. 
Ease  of  milling — Fair  to  mill. 

Percentage  of  mill  products — Flour,  68"2  ;  pollard,  16"3  ;  bran,  15"5. 
.Nature  of  flour — Colour  very  good  ;  strength,  45'4  ;  percentage  of  drj-  gluten,  ll'l  ; 
character  of  wet  gluten — slight  yellow,  elastic,  coherent,  soft. 
Notes. — A  wheat  of  good  appearance,  producing  a  somewhat  low  yield  of  flour.     The 
flour  is  rich  in  gluten  ;  colour  and  strength  both  satisfactory. 
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Haynes'  Blue-stem. 

Appearance  of  grain — Translucent,  dark  red,  plump,  hard,  medium  size. 
Weight  (lb.  per  bushel)— 63 "l. 
Ease  of  milling — Fair  to  mill. 

Percentage  of  mill  products— ^\o\xv,  71'0  ;  pollard,  13'5  ;  bran,  15'.i. 
Nature  of  flour — ^Colour  excellent;  strength,  50;  percentage  of  dry  gluten,  1'2'8  ; 
character  of  wet  gluten-  slight  yellow  colour,  tough,  elastic,  slightly  coherent. 

Notes. — A  very  attractive  looking  sample,  and  behaves  well  in  the  mill.  The  quality 
of  the  flour  has  improved,  the  strength  being  higher  than  is  usual  with  this  wheat.  It  is 
probably  the  best  strain  of  Haynes'  Blue-stem  that  has  passed  through  the  mill. 

Thew, 

Appearance  of  grain — Dark  and  light  amber,  semi-translucent,  fairly  plump,  medium 

size,  fairly  hard. 
Weight  (lb.  per  bushel) — 62. 
Ease  ofTnilling — Fair  to  mill. 

Percentage  of  mill  products— ^Xo-ar,  694;  pollard,  13"3  ;  bran,  173. 
Nature   of  flour — Colour  low;  strength,    46  6;   percentage   of   dry   gluten,    11  "9; 
character  of  wet  gluten — yellow  colour,  ela^tic,  soft. 

Notes.  —The  colour  of  the  flour  is  very  unsatisfactory,  which  is  unusual  with  this 
variety.     However,  the  gluten-content  and  strength  are  up  to  standard. 

Wagga  Experiment  Farm. 

Eleven  samples  vs^ere  submitted  by  the  Manager,  consisting  of  Bunyip, 
Canberra,  Comeback,  Federation,  Fii'bank,  Hard  Federation,  Huguenot, 
Marshall's  No.  3,  Kymer,  Yandilla  King,  and  Zealand,  but  only  five  (Bunyip, 
Canberra,  Comeback,  Firbank,  and  Marshall's  No.  3)  could  be  milled,  the 
rest  being  so  badly  weathered  that  a  milling  test  would  be  misleading. 
The  adverse  weather  conditions  did  not  affect  the  hard  varieties  to  any 
appreciable  extent,  while  the  deterioration  is  very  marked  with  the  softer 
varieties.     The  reports  are  as  follows  : — 

BCNYIP. 

Appearance  of  grain — Dark  amber,  medium  liard  and  soft,  pinched. 
Weight  (lb.  per  bushel)— 60-]. 
Ease  of  milling — Easy  to  mill. 

Percentage  of  mill  products— 'Flowv,  73"2  ;  pollard,  12'3  ;  bran,  14*5. 
Nature  of  flour — Colour  excellent ;  strength,  4o2  ;  percentage  of  dry  gluten,  12"2  ; 
character  of  wet  gluten — coherent,  elastic,  soft,  yellow  colour. 

Notes. — A  good  milling  wheat,  producing  a  large  percentage  of  excellent  coloured  flour, 
rich  in  gluten,  and  of  fair  strength. 

Canberra. 

Appearance  of  grain — Dark  amber,  plump,  soft,  medium  size. 
H  eight  (lb.  per  bushel) — 61  •7. 
Ease  of  milting — Easy  to  mill 

Percentage  of  mill  products— Flour,  74  5;  pollard,  ITS  ;  bran,  13'7. 
Nature  of  flour — Colour  good;    strength,   440;    percentage  of  dry   gluten,    11 '1  ; 
character  of  wet  gluten — bright  yellow,  coherent,  soft,  elastic. 

Notes. — A  good  milling  wheat  of  fine  appearance,  yielding  a  very  high  percentage  of 
flour,  rich  in  gluten,  fair  strength,  and  good  colour. 

Comeback. 

Appearance  of  grain — Good,  hard,  plump,  dull  white,  slightly  weathered. 
Weight  (lb.  per  bushel)  60  7. 
Ease  of  milling — Fair  to  mill. 

Percentage  of  mill  products — Flour,  73'7  ;  pollard,  10'9  ;  bran,  15-4. 
Nature   of  flour — Colour  fair  ;    strength,    52"6  ;    percentage  of  dry  gluten,    12"2  ; 
character  of  wet  gluten—  elastic,  coherent,  tough,  slight  yellow  colour. 

Notes. — This  wheat  has  produced  a  flour  of  excellent  quality,  which  is  usual  with  this 
type  of  wheat. 
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FiRBANK. 

AppKnance  of  grain — Light  amber,  large,  oaty,  plump,  soft. 
Wel.jht  (lb   per  bushel)— 60-4. 
Ea-'if.  of  milling — Easy  to  mill. 

Percentiuie  of  mill  prochicfs—Flowr,  73'7  ;  pollard,  ITS  ;  bran,  IS'O. 
Nature  q/"y/o?n-- Colour  excellent  ;  strength,  430;  percentage  of  dry  gluten,  10*3  ; 
character  of  wet  gluten — slight  yellow  colour,  elastic,  coherent,  soft. 
Noti's.  —  A  satisfactory  milling  wheat,  yielding  a  large  percentage  of  excellent  coloured 
rtour.     Tiie  strength  id  somewhat  low,  but  gluten  content  satisfactory. 

Mahshall's  No.  3. 

Appearance  ofijrai'i — Dull  white,  soft,  large,  fairly  plump. 
Wciulit  (Ih.  per'bushel)  — 60-9. 
En.se  of  millin(j — Easy  to  mill. 

Percentage  of' mill  poductH—¥\o\XY,  1\  A  ;  pollard,  12'7  ;  bran,  15'9. 
Nature  of  Jl our— Colour  very  good,  slightly  starchy  ;  strength,  42  4  ;  percentage  of 
dry  gluten,  7"5  ;  character  of  wet  gluten— fair  yellow  colour,  slightly  elastic, 
soft. 

Notes. — Although  Marshall's  No.  3  is,  as  a  rule,  a  good  milling  wheat,  the  sample 
.submitted  has  given  a  flour  which  should  prove  unsatisfactory  in  actual  baking.  This 
is  shown  by  the  low  strength  and  small  gluten  content  of  the  sample. 

Wellington  Distiict  Farmers'  Experiment  Plot. 

Samples  of  wheat  grown  on  the  Farmers'  Experiment  Plot,  situated  on 
the  property  of  Mr.  D.  A.  Rich,  Rozelayne,  Wellington,  were  submitted 
through  the  local  .\ssistant  Inspector  of  Agriculture,  Mr.  R.  G.  May.  Only 
four — Canberra,  Hard  Federation,  Major,  and  Warden — were  suitable  for 
milling.     The  reports  are  as  follows  : — 

Canberra. 

Appearayice  of  grain — Translucent,  dark  and  light  amber,  plump,  medium  size. 
\\/ eight  (lb.  per  bushel)— «1 -8. 
Ea.-^r  of  milling — Easy  to  mill. 

Percentage  ofrnill  products — Flour,  73*5  ;  pollard,  10'6  ;  bran,  15'9. 
Nature   of   flour — Colour  good  ;    strength,    43.2  ;  percentage  of    dry   gluten,   9'2  ; 
character  of  wet  gluten— j-ellow  colour,  coherent,  elastic,  soft. 

Note-'*. — This  sample  has  a  mottled  appearance  ;  it  is  very  floury,  but  the  quality  is  not 
quite  up  to  its  usual  standard.  The  gluten  content  is  satisfactory,  but  the  water  absorp- 
tion rather  low. 

Hard  Federation. 

Appearance  of  grain — Translucent,  dark  amber,  round,  plump,  hard. 
Weight  (lb.  per'bushel)— 62-1. 
Ease  (f  milling — Fair  to  mill. 

t'ercentage  of  mill  product.^ — Flour,  70*0  ;  pollard,  148  ;  bran,  15"2. 
Natur   of  flour— Colour,  excellent  ;  strength,  51*5  ;  percentage  of  dry  gluten,  10 '1 ; 
character  of  wet  gluten — yellow,  coherent,  elastic,  soft. 

Note.s. — This  wheat  has  produced  a  satisfactory  yield  of  flour,  which  has  an  excellent 
colour,  rich  in  gluten,  and  very  high  strength. 

As  a  miller's  wheat,  this  is  undoubtedly  the  best  of  those  forwarded  from  the  Welling- 
ton district. 

Major. 

Apjjearance  of  grain — Small,  pale  amber,  soft,  fairly  plump. 
Weight  (lb.  per  bushel)— 60-4, 
Ease  of  milling — Easy  to  mill. 

Percentage  of  milt  products — Flour,  72'2  :  pollard,  13'2  ;  bran,  14-6. 
Nature  of  flour — Colour  good  ;    strength,   42'8  ;    percentage    of     dry    gluten,   7'7  ; 
ch  iracter  of  wet  gluten — yellow  colour,  soft,  coherent,  elastic. 

Note.s. — This  wheat  has  a  fair  appearance,  and  yields  a  large  percentage  of  flour.  The 
flour  has  a  good  colour,  but  the  strength  and  gluten  content  are  low. 
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Warden. 

Appearance  of  grain — Brown,  opaque,  long,  thin,  soft,  plump. 
Weight  (lb.  per  bushel)  — 61  "5. 
Ease  of  milling — Fair  to  mill. 

Percentage  oj  mill  products — Flour,  690  ;  pollard,  16"6  ;  bran,  14-4. 
Nature  of  flour — Colour  fair,  rather  starchy  ;    strength,   42'6  ;  percentage  of  dry 
gluten,  8  3  ;  character  of  wet  gluten — faint  yellow  colour,  soft,  elastic,  coherent. 
Notes. — This  is  not  an  attractive-looking  sample  on  account  of  the  colour  and  shape  of 
the  grain. 

The  flour  has  a  tendency  to  cling  to  the  bran,  and  consequently  the  yield  has  been 
affected.  The  quality  of  the  flour  is  not  satisfactory,  the  strength  being  low,  and  the 
gluten  content  poor. 

(To  he  continued.) 


A  Wheat  Storage  Problem  :    Protection  from  Weevils. 

The  problems  affecting  wheat  storage,  or  as  it  might  be  more  accurately  described,  wheat 
preservation,  are  of  extreme  urgency  in  view  of  the  prospect  of  a  serious  sliortage  in  the 
food  supply  of  the  world  as  one  of  the  results  of  the  war,  and  it  is  obviously  a  matter  of 
exceptional  importance  to  prevent,  as  far  as  possible,  the  destruction  and  loss  of  grain 
in  store  through  the  ravages  of  pests. 

Recognising  this,  the  British  Government  asked  the  Royal  Society  of  London  to 
arrange  an  investigation  into  the  damage  done  by  insects  to  grain  in  store  throughout 
the  Empire. 

The  Executive  Committee  of  the  Commonwealth  Advisory  Council  of  Science  and 
Industry  received,  through  the  Prime  Minister's  Department,  in  October,  1916,  a  request 
from  the  Royal  Society  tliat  a  committee  should  be  appointeil  in  Australia  to  co-operate 
with  similar  committees  iu  England  and  Canada  in  this  investigation.  Reports  were 
obtained  from  the  Government  Entomologists  of  each  State,  and  it  was  shown  that 
considerable  losses  were  caused  annually  in  Australia  from  grain  weevils  and  other  pests. 
The  Executive  Committee  thereupon  appointed  a  special  committee  to  make  further 
investigations. 

This  special  committee  included  Mr.  Leo  Rossell,  representing  the  milling  industry, 
Professor  W.  A.  Haswell,  F.R.S.,  Professor  of  Zoology  in  the  University  of  Sydney,  and 
Mr.  W.  W.  Froggatt,  F.L.S.,  Government  Entomologist,  New  South  Wales.  Mr.  F.  R. 
Guthrie,  Chemist  to  the  Department  of  Agriculture  of  New  South  Wales,  subse([uently 
joined  the  committee.  The  progress  report  prepared  by  this  special  committee  has  now 
been  published  in  Bulletin  5  of  the  Advisorj'  Council,  and  can  be  obtained  post  free  from 
the  Secretary,  814  Albert-street,  East  Melbourne.  The  report  indicates  that  only  the 
two  grain  weevils  (CalanJra.  granaria  and  C.  oryztif)  demand  special  measures  on 
account  of  their  destructive  effects  on  stored  grain,  that  the  development  of  weevils  in 
wheat  and  their  increase  in  number  may  be  checked  by  not  using  old  bags  which  may 
be  weevil-infested,  or  storing  in  buildings  likewise  infested,  and  that  bags  of  weevil- 
infested  wheat  should  not  be  brought  into  contact  or  near  that  which  is  sound,  for 
before  wheat  can  become  infested  there  must  be  a  female  to  lay  her  eggs  in  the  grains 
of  wheat  It  is  only  when  the  perfect  insect,  after  going  through  the  various  stages  of 
its  larval  existence,  emerges  through  a  tiny  hole  in  the  grain  that  the  damage  is  evident, 
and  except  during  the  pupating  state  destruction  is  going  on  during  the  whole  life  of 
the  insect.  Under  suitable  conditions  it  takes  from  nineteen  to  twenty-two  days  from  the 
egg  to  the  adult  beetle  ;  and  in  three  months,  in  one  experiment,  forty  weevils  produced 
3,056  descendants.  Under  the  present  system  of  handling  wheat  the  destruction  of 
weevil,  once  it  has  gained  access  to  the  bagged  grain,  seems  hopeless  ;  many  methods  of 
fumigating  grain  have  been  tried,  and  so  far  the  most  effective  is  that  of  poisoning  with 
the  fumes  of  carbon  dioxide,  but  with  bagged  wheat  this  is  not  applicable,  save  at  a 
prohibitive  cost. 

Sun-dried  wheat  contains  only  4-7  per  cent,  of  moisture.  Neither  in  this,  nor  in  wheat 
as  it  emerges  from  the  thresher  with  a  moisture  content  up  to  6"7  per  cent.,  will  weevils 
breed.  With  8  per  cent,  of  moisture  they  died  in  six  weeks  without  breeding,  at  9  per 
cent,  they  remained  dormant,  but  with  anything  above  the  latter,  provided  they  had 
free  air,  they  became  active  and  bred.  It  would  thus  appear  that  dry  wheat  stored  in 
air-tight  bins  is  immune  from  the  attack  of  weevils.  Wheat  when  first  bagged  does  not, 
under  ordinary  circumstances,  contain  sufficient  moisture  to  enable  weevils  to  breed, 
therefore,  unless  moisture  is  added  from  without,  the  grain  remains  weevil-proof.  Thus 
if  stored  in  a  fairly  dry  climate,  completely  protected  from  the  weather,  it  is  certain 
that  wheat  may  be  stored  for  an  indefinite  period  without  any  damage  from  weevils. 
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Farmers^  Experiment  Plots^ 

Green  Winter  Fodder  Experiments,  1917. 


Lower  North  Coast. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

The  season  under  review  has  been  one  of  the  driest  during  the  autumn  and 
winter  which  has  been  experienced  for  many  years  on  the  coast.  Winter 
fodder  plots  were  established  at  Tinonee,  Comboyne,  Yarramalong,  and 
Picton,  and  with  the  exception  of  the  Tinonee  plot  none  made  satisfactory 
growth  until  the  good  rains  came  in  September.  The  growth  at  Tinonee 
was  exceptionally  good  when  the  rainfall  is  considered,  some  of  the  early 
wheat  attaining  a  height  of  5  feet,  with  only  28  points  of  rain  after  planting. 
The  illustration  shows  the  plot  of  Firbank  wheat  grown  under  these 
conditions. 


Green  Fodder  Experiments  at  Tinonee 
A  Plot  of  Firbank  Wheat,  5  feet  liigh,  whicli  liad  only  23  points  of  rain  after  planting. 

The  Tinonee  Plot. 

This  plot  was  sown  on  28th  April  on  the  farm  of  Mr.  R.  Richaidson,  and 
the  germination  was  good  throughout.  In  the  early  growth  Firbank, 
Warren,  and  Florence  looked  best,  while  Thew  did  not  appear  so  good. 
John  Brown  and  Huguenot  appeared  to  be  distinctly  poorer  than  all  the 
other  varieties,  having  a  yellowish  unhealthy  colour.      The  peas  and  vetches 
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planted  with  Huguenot  wheat  wei-e  making  good  growth  in  spite  of  the 
dry  weather.  Later  on  John  Brown  developed  rust  on  the  leaves,  no  sign 
of  the  disease  being  observable  in  any  of  the  other  varieties.  During  the 
third  week  in  August  observations  showed  that  the  early  wheats  still 
maintained  their  lead,  and  Florence,  Firbank,  and  Thew  were  well  in  ear 
and  about  3  to  3|  feet  high.  The  oats  and  the  Cleveland  wheat  had  made 
very  poor  growth  in  comparison,  and  clearly  showed  that  they  were  inferior 
to  the  early  wheat  during  the  dry  spell  that  was  being  experienced  at  this 
stage,  while  the  peas  seemed  to  be  making  better  growth  than  the  vetches. 
Up  to  12th  September  only  28  points  of  rain  had  fallen  on  the  plots  vsince 
planting,  and  by  this  time  Florence,  Firbank,  Thew,  and  Warren  were  cut. 
At  this  stage  the  Sunrise  oats  also  appeared  to  be  much  better  than 
Algerian  or  Ruakura.  After  this  date  more  than  10  inches  of  rain  fell 
before  the  other  varieties  were  cut,  so  that  they  had  a  very  decided 
advantage  and  cannot  be  legitimately  compared  with  the  early  varieties 
which  were  cut  before  tliis  rain  fell.  The  remaining  plots  were  cut  in  the 
following  order  as  they  matured  : — Ruakura  and  Sunrise  oats,  Huguenot, 
John  Brown,  Cleveland  wheat,  Algerian  oats,  the  last-named  being  cut  on 
11th  October.  John  Brown  again  proved  its  worthlessness  as  compared 
with  the  other  varieties  of  wheat,  not  only  on  account  of  its  low  yield,  but 
also  in  its  susceptibility  to  rust.  Cleveland  wheat,  tried  for  the  first  time  in 
the  coastal  plots,  turned  out  well  in  actual  yield,  and  was  very  free  from 
rust,  although  it  did  not  look  well  in  its  early  growth,  and  would  apparently 
have  yielded  poorly  if  the  dry  weather  had  continued. 

Owing  to  the  unequal  distribution  of  rainfall  on  the  plots,  as  already 
indicated,  the  yields  of  the  earlier  cut  wheats  are  shown  separately  as 
follows : — 

Varietj.  j     Yield  of -reen 

•^  fodder  per  acre. 


Warren 
Florence 
Firbank 
Thew 


tons  cwt. 
7     12 
6     16 
6       0 
4     13i 


The  oats  and  the  later  varieties  of  wheat,  wh^ch  had  the  benefit  of  10  or 
more  inches  of  rain,  weighed  as  follows  : — 


Variety. 


Yield  of  j^reen 
fodder  per  acre. 


Sunrise  oats 
Algerian  oats 
Cleveland  wheat.. 
Huguenot  and  field  peas 
Huguenot  and  vetches  ... 
Huguenot... 
Huakura  oats 
John  Brown 


tons  cwt. 

15  17 

13  9 

13  6i 

12  3^ 

12  2 

11  3  J 

10  18^ 

8  4f 
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The  Comboyne  Plot. 

This  plot  was  sown  on  2 1st  May  on  the  farm  of  Mr.  G.  Brown.  Owiii<>-  to 
the  dry  state  of  the  gx'ound,  a  poor  germination  resulted  until  rain  fell  a  few 
weeks  later,  when  the  remainder  came  up.  The  stand,  on  the  whole, 
however,  was  not  as  thick  as  desirable.  Owing  to  dry  and  unusually  cold 
weather  during  the  winter,  the  plots  made  very  little  growth,  and  were  not 
more  than  6  inches  high  at  the  beginning  of  July.  It  is  during  this  month 
and  August  that  green  fodder  is  usually  required  most,  and  with  this  object 
sowing  should  take  place  on  the  Comboyne  in  early  March.  The  sowing  of 
this  plot  was  unavoidably  delayed,  but  the  results  obtained  may  be  some 
indication  of  the  most  promising  varieties. 

Although  Algerian  oats  proved  to  be  the  best  yielding  plot,  the  conditions 
wei'e  entirely  favorable  to  tlie  late  varieties,  as  the  early  ones  had  very  little 
rain  before  heading.  Florence  did  not  do  well  on  that  account,  and  the  same 
cause  is  also  responsible  for  the  low  yield  of  Thew.  Of  the  oats,  Guyra 
turned  out  satisfactorily.  It  is  a  new  oat  of  the  Drpartment's  breeding, 
which  is  recommended  for  the  New  England  district.  It  is  not  as  late  as 
Algerian,  and  stools  abundantly.  Ruakura  and  Sunrise  attracted  much 
attention  on  account  of  their  much  greater  earliness  than  Algerian,  and  also 
the  former  on  account  of  its  abundant  stooling  and  heavy  seed-bearing 
capacity.  A  lot  of  seed  has  been  saved  from  the  plot,  and  it  is  likely  to  be 
a  popular  variety  in  the  district.  All  the  oats  were  fairly  free  from  rust. 
A  substantial  increase  was  obtained  from  the  use  of  1  cwt.  superphosphate 
per  acre  on  Thew  wheat. 

Following  are  the  yields  :  — 


Yield  of  trreen 

fodder 

per  acre. 

tons  cwt. 

Algerian  oats       

6 

H 

Guyra  oats 

6 

1 

Sunrise  oats 

5 

m 

Ruakura  oats       ..           

5 

8 

Cleveland  wheat... 

4 

los 

Thew  (1  cwt.  superphosphate  per  acre) 

4 

3 

Huguenot             

3 

15i 

Thew  (no  manure)         

3 

9 

Florence    

3 

5g 

The  Yarramalong  Plot. 
This  plot  was  sown  on  7th  May  on  the  farm  of  Mr.  R.  T.  Beaven,  and,  as 
in  the  case  of  the  Tinonee  plot,  it  received  practically  no  rain  until  the  early 
varieties  had  headed.  The  growth,  however,  was  far  inferior  to  that  at 
Tinonee  because  of  the  poorer  soil.  The  stand  was  somewhat  thin,  and  very 
poor  growth  was  made  during  the  winter  months.  Before  the  rain  came  in 
September  Florence  appeared  to  be  the  best  variety ;  indeed,  it  bids  to  be  a 
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rival  of  Thew  for  greea  feed  or  hay  on  the  coast.  It  is  somewhat  earher, 
and  usually  escapes  rust — at  least  as  well  as  Thew,  The  yields  are  poor, 
owing  to  the  dry  season. 


Variet}'. 


Huguenot  and  vetches  ... 

Huguenot 

Huguenot  and  field  peas 

Thew         

Florence    ...         

John  Brown         

Warren 

Firbank     


Yield  of  green 

fodder 

per  acre. 

tons  cwt. 

."i 

5 

4 

16^ 

4 

n 

4 

4 

3 

17 

3 

4S 

3 

3 

3 

H 

The  Picton  Plot. 

This  plot  was  sown  on  the  farm  of  Mr.  L.  Nicholson,  Maldon,  on  30th 
April,  on  the  ordinary  upland  soil  of  the  district,  which  is  a  heavy  clay. 
On  account  of  the  almost  entire  absence  of  rain  between  April  and  September 
the  plot  was  a  failure  ;  most  of  the  wheat  came  into  head  when  a  foot 
or  so  high,  and  not  being  deemed  worth  cutting,  the  cattle  were  turned  in 
without  recording  the  weights. 

Conclusions. 

In  many  districts  on  the  coast  where  green  winter  fodder  is  grown,  it  is 
still  thought  that  no  other  crop  is  possible  but  Algerian  oats.  Many  opinions, 
have  had  to  be  reversed,  after  experience  with  the  early  varieties  of  wheat, 
such  as  Thew,  Florence,  and  Firbank,  which  largely  escape  rust  ia  most 
seasons,  and  which,  besides  being  fit  to  cut  a  month  or  so  earlier  than  Alger'ian 
oats,  have  bef^n  found  to  be  better  suited  to  the  drier  winters,  such  as  have 
been  experienced  on  the  coast  during  the  last  few  years.  Two  other  varieties 
of  oats,  Sunrise  and  Ruakui-a,  have  also  lately  come  into  prominence,  and  bid 
fair  to  rival,  if  not  surpass,  Algerian,  on  account  of  their  earlier  maturity, 
rust  resistance,  and  yield.  The  former  variety.  Sunrise,  is  not  suitable  for 
hay,  owing  to  its  coarse  stems.  This  character  is  not  a  defect,  however, 
when  the  succulent  green  growth  is  fed.  It  is  a  poor  stooler,  and  the  best 
results  have  been  obtained  from  sowing  it  at  a  heavier  rate  than  usual — 
broadcasting  as  much  as  3  bushels  per  acre.  The  growth  of  this  variety 
makes  it  a  very  suitable  one  for  companion  cropping  with  clover,  field  peas, 
or  vetches,  which  do  not  get  a  good  chance  with  profusely  stooling  varieties 
of  wheat  or  oats.  It  also  has  the  advantage  of  maturing  uniformly  with 
th^'se  crops,  so  that  they  can  both  be  cut  at  the  most  desirable  stage.  Indeed, 
it  would  appear  that  this  nurse  or  companion  cropping  of  legumes  like  peas 
and  vetches  with  green  winter  fodders  (wheat  and  oats)  is  not  adopted  in 
practice  as  much  as  it  should  be.  Apart  from  the  fact  that  a  better  ration 
is  obtained,  it  is  being  repeatedly  shown  where  these  legumes  have  been 
included  in  the  winter  fodders  on  the  coast,  that  much  better  maize  crops 
are  grown  after  them,  and  that  this  benefit  is  apparent  in  the  succeeding 
crops  for  two  or  three  years. 
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Red  Clover  and  its  Varieties* 


E.  BREAK  WELL,  B.A.,  B.Sc,  Agrostologist. 

Ked  clover  bas  been  cultivated  in  Europe  as  a  fodder  plant  for  about  400 
years,  and  it  now  plays  a  considerable  part  in  agriculture  in  Europe, 
America,  New  Zealand,  and,  to  a  less  extent,  in  Australia.  It  is  a  plant 
that  is  known  practically  to  every  dairyman.  It  belongs  to  the  legume 
family,  and  has  the  typical  three-leafed  character.  The  leaves  and  stems 
are  hairy,  although  the  hairiness  varies  in  different  species.  The  flowers 
are  reddish-purple,  with  sheathing  leaves  at  the  base;  after  flowering  the 
petals  turn  brown. 

There  are  many  varieties,  or,  more  correctly  speaking,  strains  of  this 
clover,  some  authorities  recognising  as  many  as  thirty.  They  are  mostly 
named  after  the  regions  where  they  have  been  raised,  and  no  distinct 
difference  can  be  noticed  in  the  structure  of  the  various  forms,  with  the 
exception  of  one  characteristic  in  the  stem  structure.  The  ordinary  Cow 
Grass  and  Perennial  Red  clovers  from  New  Zealand  have  solid  stems,  while 
the  stems  of  the  American  strains,  such  as  Giant  Hybrid  and  Broad  Red,  are 
hollow. 

Although  resembling  each  other  in  botanical  structure,  the  different  strains 
of  red  clover  vary  in  important  cultural  characteristics,  such  as  duration  and 
quantity  of  foliage  produced.  As  a  rule,  red  clover  is  spoken  of  as  a  short- 
lived perennial ;  but  this  term  is  somewhat  misleading,  as  the  permanence  of 
the  plant  depends  partly  on  climatic  conditions  and  partly  on  the  manner  in 
which  it  is  cut  or  fed  off.  Experiments  in  this  State  have  shown  that  with  a 
climate  like  that  of  Glen  Innes,  individual  red  clover  plants  will  last,  under 
moderate  grazing  conditions,  for  four  or  five  years,  while  in  districts  with 
dry  summers  the  life  of  the  plant  is  limited  to  two  years  or  even  less. 
Allowing  the  plants  to  run  to  seed  is  usually  detrimental,  often  resulting  in 
the  death  of  the  plant. 

The  maintenance  of  a  clover  pasture  is  generally  dependent  on  the  pro- 
duction of  self-sown  plants,  and  consequently  on  the  setting  of  the  seed. 
This  has  hitherto  been  assumed  to  be  mostly  dependent  on  the  bumble-bee, 
which  is  not  to  be  found  in  this  State. 

The  long-lived  clover  pastures  of  New  Zealand  are  attributable  mostly  to 
the  presence  there  of  large  numbers  of  bumble-bees,  which  ensure  cross- 
pollination  of  the  flowers  and  thus  enable  the  seed  to  set.  An  attempt  was 
made  to  introduce  the  bumble-bee  into  this  State  some  years  ago,  but  it 
was  not  successful. 

It  has  been  known  for  some  time  in  this  State,  however,  that^clover  plants 
do  set  seed  in  the  absence  of  the  bumble-bee,  and  special  attention  has  been 
devoted  to  this  during  the  past  two  years.    At  Yanco  Experiment  Farm  it  was 
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found  that  in  twenty  heads  of  flowers  collected,  upwards  of  80  per  cent,  of 
the  maximum  number  of  flowers  had  set  seed.  At  Glen  Innes  Experiment 
Farm  last  season  a  plot  of  Chilian  clover,  one  twenty-fifth  of  an  acre  in 
extent,  produced  10  lb.  of  seed,  or  at  the  rate  of  250  lb.  per  acre.  When  it 
is  considered  that  100  to  200  lb.  of  seed  per  acre  is  the  estimate  in  any 
clover-growing  country,  we  must  conclude  that  at  any  rate  the  Chilian 
strain  of  red  clover  not  only  sets  seed,  but  sets  it  to  the  fullest  possible 
amount.  As  regards  the  insects  visiting  the  plants,  Italian  bees  in  abundance 
visit  the  clover  pastures,  while  at  Yanco  Experiment  Farm  ants  and  butterflies 
were  common.  If  red  clover  can  set  its  seed  in  this  manner,  its  cultivation 
must  increase  immensely.  Pastures  lasting  many  years  are  common  in 
New  Zealand,  the  result  of  the  harrowing  in  of  the  seed  dropped  by  the  plants 
from  time  to  time.  The  Manager  of  Glen  Innes  Experiment  Farm  has 
previously  reported  the  production  of  seedlings  by  this  method,  and  other 
private  instances  are  probably  obtainable. 

Varieties  of  Red  Clover  grown  in  New  South  Wales. 

The  varieties  or  strains  of  red  clover  that  have  been  grown  in  this  State 
from  time  to  time  are  as  follows  : — Cow  Grass  clover,  Giant  Hybrid  Red 
clover,  Broad  Red  clover,  Perennial  Red  clover,  American  Red  clover,  and 
Chilian  Red  clover. 

The  most  widely  grown  in  New  South  Wales  are  Perennial  Red  clover 
and  Cow  Grass,  the  seed  of  which  is  mostly  imported  from  New  Zealand. 
There  is  no  doubt  that  the  climatic  conditions  of  the  coast  and  more  elevated 
tablelands  favour  the  development  of  clovers,  and  some  fine  stands  can  be 
seen  in  New  England  and  on  the  coastal  river  flats,  especially  on  the  South 
Coast. 

The  ideal  soil  for  red  clover  is  a  deep  loam  or  alluvial,  containing  a  fair 
amount  of  clay.  The  soil  must  be  well  drained,  and  should  never  become 
waterlogged.  Such  soils  are  fairly  common  in  New  South  Wales,  and 
clover-growing  in  such  situations  should  be  a  paying  proposition,  even  when 
the  pasture  or  crop  lasts  only  two  or  three  years.  Red  clovers  will  not 
endure  sandy  soils,  unless  a  fair  amount  of  humus  can  be  worked  into  them. 

The  value  of  red  clover  is  threefold,  viz.,  (1)  as  a  hay  crop ;  (2)  as  a  pasture 
(either  alone  or  in  combination  with  grasses) ;  and  (3)  as  a  rotation  crop. 

Clover  Hay. 

The  excellence  of  clover  hay  is  generally  recognised.  It  is  particularly 
valuable  on  account  of  its  high  protein  content,  so  essential  for  the  formation 
of  muscle.  It  is  important,  however,  that  the  clover  should  be  cut  at  the 
right  stage  in  order  to  obtain  the  maximum  amount  from  it.  The  best  time 
to  cut  is  just  before  the  first  blossoms  begin  to  turn  brown.  The  longer  the 
clover  is  left  after  blooming  the  less  valuable  it  becomes  as  fodder,  and  the 
more  indigestible.  The  curing  of  the  hay  requires  special  attention.  If 
the  cut  clover  is  left  standing  in  the  sun  for  any  time  during  the  hot  summer 
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Chilian  Red  Clover,  sbowing  leaf,  flower,  and  root-structure. 
Red  Clover  and  its  Varieties. 
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temperatures,  such  as  we  have,  the  leaves  become  extremely  brittle  and  the 
hay  depreciates  in  value  in  consequence.  If  possible,  it  should  be  cured  in 
the  shade  during  the  first  stages,  and  before  the  leaves  become  quite  dry  it 
should  be  raked  into  windrows.  Under  ordinary  summer  conditions 
eighteen  to  twenty-four  hours  is  a  sufficiently  long  period  for  it  to  remain  in 
the  field.     A  little  sweating  in  the  stack  should  cause  no  alarm. 

The  yields  of  clover  hay  in  this  State  compare  favourably  with  those  in 
other  parts  of  the  world.  Whereas  the  average  yield  in  the  United  States 
is  estimated  at  1  ton  to  IJ  tons,  yields  of  30  cwt.  to  the  acre  have  been 
common  at  Glen  Innes  Experifcient  Farm ;  while  a  crop  of  Chilian  clover  at 
the  same  institution  went  over  4  tons  to  the  acre. 

Red  Clover  as  a  Pasture. 

It  is  a  common  practice  in  this  State  to  mix  red  clover  with  English 
grasses,  such  as  cocksfoot,  rye  and  timothy.  The  clover  in  such  a  pasture 
usually  does  well,  and  the  whole  provides  an  excellent  mixed  ration  for  dairy 
stock.  Experiments  at  Glen  Innes  also  show  that  clover  sown  with  wheat  does 
very  well,  the  clover  acting  as  a  pasture  after  the  wheat  has  been  removed. 
If  sown  and  pastured  alone  there  is  a  considerable  amount  of  risk  that  bloat  or 
hoven  will  occur.  It  has  been  proved  that  when  fed  on  clovers  and  grasses 
cattle  are  less  liable  to  hoven  than  when  fed  on  clover  alone.  The  hairiness 
of  clover  is  also  somewhat  of  a  drawback,  and  the  formation  of  hairballs  is 
by  no  means  uncommon. 

Red  Clover  as  a  Rotation  Crop, 

The  value  of  clover  as  a  rotation  crop  has  been  unquestionably  proved  at 
the  Rothamsted  Experiment  Station  in  England,  and  also  in  many  parts  of 
America.  It  is  due  (1)  to  the  manufacture  of  nitrogen  by  the  bacteria  on  the 
roots,  with  the  subsequent  formation  of  nitrogenous  compounds,  which 
enrich  the  soil ;  and  (2)  to  the  humus  derived  from  the  stem  and  leaf. 

Maize,  oats,  wheat  and  clover  form  a  common  rotation  in  America.  It  has 
been  found  by  experiment  in  one  locality  that  the  nitrogen  content  of  the 
soil  is  preserved  if  red  clover  is  grown  for  two  years  in  a  five  years'  rotation. 
This,  of  course,  is  not  always  applicable,  but  it  is  quoted  as  showing  the 
value  of  clovers  on  any  soils  deficient  in  nitrogen.  A  rotation  that  is 
recommended  for  New  England  is  wheat  for  one  or  two  years,  rape  and 
clover.     Clover  is  used  as  a  rotation  crop  at  Glen  Innes  Experiment  Farm. 

The  continual  growing  of  clover  will  sometimes  cause  the  land  to  become 
clover-sick,  owing  to  the  heavy  demands  made  by  the  crop  on  the  phos- 
phates and  potash  in  the  soil;  such  deficiencies  can  be  made  good  by  the 
application  of  the  corresponding  fertilisers. 

Chilian  Red  Clover. 

Of  all  the  clovers  grown  at  the  different  experiment  farms  and  in  farmers' 
experiment  plots,  none  has  done  so  well  as  Chilian  clover.  Its  success  is  not 
confined  to  one  locality,  but  is  general. 
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It  was  first  introduced  by  the  Principal  of  Hawkesbury  Agricultural 
College,  and  tried  on  the  light  soils  of  that  institution.  The  success  of  the 
trial  (recorded  in  the  Agricultural  Gazette)  led  to  further  experiments,  viz., 
at  Glen  Innes,  Yanco,  Grafton  and  Bathurst  Experiment  Farms,  and  'u 
farmers'  experiment  plots  at  Milton  and  Pambula ;  in  all  these  localities  it 
has  done  better  than  any  strain  previously  tried. 

Its  principal  characteristics  are  its  permanence,  its  drought  and  frost- 
resisting  properties,  and  the  large  quantity  of  fodder  produced.  A  yield  of 
4  tons  5  cwt.  of  hay  to  the  acre  was  obtained  from  the  Chilian  clover  plot  at 
Glen  Innes  Experiment  Farm  in  1916.  The  plot  at  Hawkesbury  Agricultural 
College  has  now  lasted  for  nearly  three  years;  it  consists  partly  of  the 
original  plants  and  partly  of  self-sown  plants.  The  capacity  of  the  strain  to 
set  seed,  which  has  already  been  commented  on,  is  noticeable  in  every 
locality.  In  the  farmers'  experiment  plots  at  JVIilton  and  Pambula,  the 
Chilian  clover  plot  has  now  been  in  existence  for  three  years,  and  is  still 
perfect.  Owing  to  war  conditions,  the  difficulty  of  obtaining  seed  from 
Chilian  sources  is  somewhat  great,  but  there  appears  no  doubt  that  when 
normal  conditions  are  resumed  the  area  under  this  clover  will  rapidly 
increase.     A  supply  of  acclimaj;ised  seed  is  gradually  being  built  up  by  the 

Department. 

Sowing. 

Red  clover  seed  should  be  sown  in  early  autumn,  viz.,  in  March  or  April. 
If  sown  alone,  it  should  be  at  the  rate  of  10  to  12  lb.  per  acre,  but  if  sown  with 
grasses  2  lb.  per  acre  should  suffice.  The  clover  seed  should  be  sown  in  a 
direction  at  right  angles  to  that  of  the  grasses.  The  seed  should  not  be 
covered  to  a  greater  depth  than  1  or  1|  inches,  and  a  firm  seed-bed  is 
preferable.  Some  of  the  seed,  due  to  hard  seed-coats,  will  be  delayed  in 
germination.  Such  hard  seed  seems  practically  absent  in  acclimatised 
Chilian  clover,  as  the  vitality  of  the  seed  in  seven  days  was  shown  to  be 
over  90  per  cent. 


Baited  Wires  for  Plies. 

The  British  Museum  (National  History),  of  South  Kensington,  London, 
recommends  the  use  of  baited  wires  as  a  means  of  keeping  down  the 
house  fly. 

The  mixture  consists  of  castor  oil  4  liquid  oz  ,  crushed  resin  9i-  oz.  ;  or 
linseed  oil  4  liquid  oz.,  crushed  resin  Ti  oz.  Heat  the  oil  and  then  stir  in  the 
resin.  Paint  the  mixture  on  wires  about  a  yard  in  length  ;  leave  a  hand-hold 
at  one  end  unpainted,  hook  the  other,  and  hang  vertically  from  the  hooked 
top.  When  covered  with  flies  pass  the  wire  through  a  flame  to  clear  it  of  the 
used  mixture  and  dead  flies  ;  beat  fresh  mixture  and  paint  the  wires  as 
before. 
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Weeds  of  New  South  Wales^ 


J.  H.  MAIDEN,  I.S.O.,   F.R.S.,  F.L.S., 
Government  Botanist,  and  Director,  Botanic  Gardens,  Sydney. 

The  "Wild  Onion,"  or  "Sweet-scented  Garlic" 

(Allium  fragrans  Vent.), 

I  DO  not  know  who  will  step  forward  and  claim  the  honour  of  the  introduc- 
tion of  this  neat  little,  white-flowering  liliaceous  plant,  which  blooms 
regularly  in  a  number  of  places  in  the  coast  districts  every  ISTovember.  It 
was  originally  introduced  into  the  State  as  an  ornamental  plant,  and  so,  if 
it  could  be  kept  within  bounds,  it  still  would  be,  but  where  it  has  broken 
bounds  it  becomes  a  serious  pest.  To  givfe  an  idea  of  its  seriousness,  there 
is  no  doubt  that  it  is  the  most  formidable  weed  in  the  Botanic  Gardens  at 
Sydney,  being  even  worse  than  the  nut-grass  {Cyperus  rotundus).  I  sup- 
pose I  am  within  the  mark  when  I  say  it  costs  £100  a  year  to  keep  it  in 
check  in  that  one  establishment,  which,  at  4  per  cent.,  represents  a  capital 
sum  of  £2,500.  This  estimate  was  originally  made  in  1897,  twenty  years 
ago,  and  although  we  have  battled  with  it  in  a  crowded  garden,  amongst  so 
many  subjects  which  cannot  be  removed,  tiie  figures  are  probably  true  now, 
in  view  of  the  fact  that  the  area  of  the  Botanic  Gardens  has  greatly 
increased  in  the  interval.  It  is  more  insidious  than  the  nut-grass,  because 
it  is  more  brittle.  It  seems  as  if  a  perfect  plant  grows  from  every  fragment 
left  in  the  ground.     I  direct  attention  to  it  in  the  most  serious  manner. 

Vernacular  Names. — It  is  commonly  known  as  "  Onion  "  or  ''  Wild 
Onion  "  about  Sydney.  "  Sweet-scented  Garlic  "  is  a  name  sometimes  given 
to  it,  because  it  is  allied  to  garlic,  while  the  flowers  are  slightly  perfumed. 
It  is  not  to  be  confused  with  Bulhine  hulbosa,  the  well-known  "  Wild 
Onion,"  although  in  grassland,  before  flowering,  the  plants  are  not  very 
dissimilar. 

Botanical  Name. — AlKwyi,  Latin  for  garlic;  stated  to  be  derived  from  a 
Celtic  root  all,  hot  or  pungent;  fragrans,  Latin  adjective,  meaning  fragrant 
or  perfumed. 

Botanical  Description. — 

Leaves   a   foot   long,    weak,    diffuse,    glaucous,    linear,    channelled,    obtuse,  and 

twisted  at  the  end. 
Sca2)e  smooth,  erect,  round,  a  little  longer  than  the  leaves,  glaucous,  with  a  little 

red  at  the  base. 
Umbel. — As  many  as  sixteen-flowered  in  some  umbels,  with  a  short,  scarious, 

two- leaved  spatha. 
Pedicels  long,  slender,  rigid. 
Flowers  very  fragrant,  six-cleft,  turbinate,  with  white,   spreading,  blunt,  equal, 

concave  segments,  and  a  green  tube. 
Stamens  (six)  nearly  the  length  of  the  perianth,  erect,  inserted  into  the  mouth  of 

the  tube. 
Ulaments  linear  lanceolate,  white,  green  at  base. 
Pollen  yellow.         Ovary  cylindrical,  six-ribbed,  very  smooth. 
Style  the  length  of  stamens.         Stigma  small,  simple,  depressed. 
The  above  description  is  taken  from  Edvards'  Botanical  Register,  vol.  xi,   p.  898, 
Allium  fragrans,  var.  nepaknse,  except  that  the  number  of  flowers  in  the  umbel  of  our 
plants  is  as  many  as  sixteen  m  contradistinction  to  six  in  the  typical  variety. 
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How  to  get  rid  of  it. — In  an  ordinary  garden-border  perhaps  the  best 
method  is  to  dig  each  plant  up  very  gingerly,  so  as  to  be  careful  to  take  up 
every  fragment.  In  lawns  (where  it  spreads  like  infection)  frequent  mow- 
ing is  the  only  cure,  while  on  hard  ground  it  should  be  shaved  off  close  to 
the  ground  as  often  as  it  makes  its  appearance,  with  the  result  that  it  will 
eventually  die  out;  but  above  all  be  on  the  look-out  for  it,  and  tackle  it  on 
its  first  appearance  on  a  lawn  or  in  a  garden.  Endeavour  to  recognise  it, 
and  then  give  it  no  quarter.  When  it  has  got  a  thorough  hold  on  the 
ground  it  is  almost  impossible  to  get  rid  of  it.  Never  let  it  flower  if 
possible.  The  usual  sulphate  of  ammonia  treatment  of  a  lawn  is  useful  in 
dealing  with  Wild  Onion,  bi^t  the  method  is  too  laborious  and  expensive 
except  in  pleasure  lawns.  In  garden-paths  (and  these  are  very  often 
important  sources  of  infection)  the  usual  sodium  arsenite  treatment  is  most 
efficacious;  indeed  it  has  been  proved  that,  wherever  it  can  be  applied, 
arsenic  is  the  most  certain  agent  for  the  destruction  of  weeds  available  to 
the  cultivator.  Obviously  arsenic  cannot  be  applied  to  the  soil  of  a  garden, 
or  to  a  lawn. 

A  Congener. — Attention  may  be  invited  to  a  close  relation  of  our  pest, 
viz..  Allium  vineale  Linn.,  which  is  such  a  teiTible  pest  in  many  parts  of 
the  Southern  United  States.  I  trust  that,  by  taking  A.  fragrans  in  time  it 
will  never  become  such  a  pest  as  A.  vineale  is  to  many  American  farmers 
and  orchardists.  This  is  the  subject  of  a  special  bulletin  (No.  2,  vol.  viii, 
July,  1895)  of  the  Agricultural  Experiment  Station  of  the  University  of 
Tennessee.  It  is  considered  by  many  to  be  "  the  vilest  weed  pest  in  our 
State."  Equally  serious  reports  are  made  from  New  Jersey,  Maryland, 
Virginia,  North  Carolina,  South  Carolina,  and  Georgia.  In  Texas  its 
place  is  taken  by  Allium  striatum.  The  most  serious  complaint  against  it 
is  that  "  it  ruins  our  milk,  butter,  and  beef  " ;  a  danger  may,  though  to  a 
less  intense  degree,  be  looming  before  us  as  regards  A.  fragrans. 

Vtliere  Found. — South  Europe  and  North  Africa,  from  whence  it  has 
spread  to  most  warm  countries. 

In  our  State  it  prefers  good  soil,  fairly  moist,  hence  low-lying,  rich 
alluvial  soils,  but  it  is  very  accommodating  in  this  respect. 


Feb.  2,  1918.]  Agricultural  Gazette  of  N.S.W.  113 


Poisoning  Green  Timber  with  Sodium 

Arsenite* 


C.  W.  BURROWS,  Field  Assistant. 

[Since  the  first  article  under  this  heading  appeared  in  September,  1915,  a  considerable 
amount  of  work  in  connection  with  tiie  varying  (quantities  of  washing  soda  and  caustic 
soda  in  dissolving  arsenic  has  been  carried  out.  A  modification  of  the  formula  has,  in 
consequence,  been  made.] 

In  this  country,  where  large  areas  of  land  are  available  for  occupation,  and 
are  heavily  timbered,  it  is  of  primary  importance  to  remove  the  timber,  either 
wholly  or  in  part,  in  order  to  increase  the  productivity  of  the  land,  and  the 
quickest  methods  are  usually  the  best. 

Ordinary  ringbarking  is  effective  if  done  at  the  right  time  for  that  pai- 
ticular  district,  for  it  must  be  conceded  that  seasons  vary  considerably  from 
year  to  year,  making  the  operation  an  adjustable  one.  But  ordinary  ring- 
barking  has  one  disadvantage — it  is  slow,  often  taking  twelve  to  eighteen 
months  before  the  trees  can  be  burnt  off. 

Of  late  years,  the  action  of  arsenic  has  been  introduced  with  marked 
success  in  hastening  the  killing  by  the  ringbarking  process,  and  trees  that 
ordinarily  would  take  months  to  kill  by  the  old  method,  are  now  killed  in  a 
few  weeks,  and  frequently  in  a  few  days,  by  the  application  of  arsenic. 

Arsenic — the  ordinary  white  arsenious  oxide  of  commerce — is  not  soluble 
in  water  to  any  great  extent,  so  that  soda,  either  the  ordinary  washing  soda 
or  caustic  soda,  has  to  be  used  to  dissolve  it.  When  large  amounts  of  the 
solution  are  required,  washing  soda  will  be  the  cheaper,  but  for  small 
quantities  of  solution,  caustic  soda  will  possibly  be  found  the  handiest. 

When  preparing  the  solution,  whether  caustic  soda  or  washing  soda  is  used, 
first  dissolve  the  soda  in  a  convenient  amount  of  water,  using  heat,  if  desir- 
able, to  assist  and  hasten  it ;  then  slowly  add  the  arsenic,  previously  made 
into  a  thin  paste  (as  the  housewife  treats  her  cornflour),  stirring  all  the  time ; 
place  on  a  strong  tire,  and  after  it  has  come  to  the  boil,  allow  it  to  remain 
boiling  for  at  least  half  an  hour  ;  stir  from  time  to  time,  and  be  careful  to 
stand  on  the  side  away  from  the  fumes,  as  being  poisonous  they  are  apt  to 
cause  sickness.  When  the  arsenic  is  thoroughly  dissolved,  the  solution  may 
be  made  up  to  the  required  bulk  by  adding  the  remainder  of  the  water,  either 
hot  or  cold. 

A  useful  strength  for  quick  and  effective  work  in  all  kinds  of  timber  is  as 
follows : — Arsenic,  1  lb. ;  washing  soda,  1  lb.,  or  caustic  soda,  h  lb.  ; 
water,  4  gallons  ;  whiting,  |  lb.  The  addition  of  this  w'hiting  is  merely 
that  it  may  serve  as  an  indicator  on  trees  treated,  as  it  turns  white  on 
slightly  drying,  making  it  quite  certain  what  trees  have  been  operated  on. 
An  empty  kerosene  tin  makes  a  useful  measure  for  dissolving  in,  as  it  holds 
4  gallons. 
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The  time  to  carry  out  the  work  of  poisoning  is  when  the  tree  is  dormant — 
that  is,  when  the  sap  movement  is  at  its  minimum  and  the  sap  right  down  in 
the  roots  and  lower  portions  of  the  trunk.  This  occurs  in  the  winter  months, 
from,  say,  March  to  July,  according  to  the  district,  and  must  necessarily  vary 
between  these  limits  in  a  State  like  New  South  Wales,  which  embraces  such 
a  wide  variation  of  climate.  On  parts  of  the  North  Coast  ringbarking  has  been 
carried  out  to  the  best  advantage  as  late  as  June  and  early  July  in  certain 
years,  whereas  in  the  more  central  parts  of  the  State  late  February  and 
March  have  found  the  sap  movements  at  their  lowest. 

The  main  object  in  catching  the  sap  to  season  is  to  prevent  suckering. 
Trees  can  be  killed  by  arsenic  or  ringbarking  at  practically  any  time  of  the 
year,  but  to  prevent  this  suckering  it  is  highly  important  to  operate  when 
the  sap  is  down,  or  just  completing  its  downward  course. 

Having  decided  on  the  season  and  dissolved  the  poison,  we  are  ready  to 
"  frill  "  the  trees.  By  "  frilling  "  is  meant  a  succession  of  downward  axe  cuts 
completely  round  the  tree,  each  cut  well  overlapping  the  adjoining  ones,  so 
as  to  leave  no  unsevered  section  of  bark  up  which  the  sap  can  flow.  There 
is  no  doubt  that  "  frilling  "  alone  would  kill  timber  if  allowed  time,  but  the 
poison  does  it  in  a  fraction  of  the  time ;  in  fact,  trees  have  been  killed  in  a 
few  days.  These  cuts  must  be  through  the  bark  and  well  into  the  wood 
proper,  and  as  close  down  to  the  ground  level  as  is  convenient  to  cut  them 
consistent  with  the  shape  of  the  tree,  say,  from  6  to  10  inches  up. 

For  trees  of  4  feet  diameter,  about  a  quart  of  solution  is  poured  into  this 
frilling,  right  round  the  tree,  using  an  old  teapot  or  kettle,  as  the  spout  makes 
pouring  easy,  and  less  is  wasted  by  spilling  needlessly  round  about.  Smaller 
trees  naturally  need  less  solution.  Saplings  may  be  cut  off  low  down,  and  with 
a  swab-stick  the  solution  may  be  dabbed  on  to  kill  and  prevent  suckering. 

It  is  very  important  that  this  frilling  and  the  applying  of  the  poison  be 
consistently  and  thoroughly  carried  out, .and  not  in  any  way  scamped  or 
slummed,  if  good  results  are  to  be  looked  for. 

There  need  be  no  fear  about  stock  being  poisoned  by  eating  the  fallen  or 
dead  leaves  from  poisoned  trees  ;  for  when  it  is  considered  the  comparatively 
small  quantity  of  solution  used,  the  likelihood  of  the  leaves  absorbing  any  free 
arsenic  is  very  remote.  Nor  is  there  much  danger  from  stock  grazing  on  areas 
frilled  and  poisoned,  though  it  would  be  desirable  to  keep  all  stock  off  for  three 
or  four  weeks,  when  all  possible  chance  of  danger  would  have  disappeared. 

No  estimate  of  cost  can  be  given,  as  this  will  necessarily  depend  upon  so 
many  factors  which  vary  with  each  particular  area. 

Although  arsenite  of  soda  is  obtainable  as  such  from  drug  merchants,  its 
use  in  that  form  cannot  be  recommended  for  the  poisoning  of  green  timber, 
as  it  is  most  irregular  in  its  ai^senic  content. 

Owing  to  the  wai',  prices  for  arsenic,  caustic  soda,  and  washing  soda  are  at 
present  high  and  are  constantly  altering,  so  that  it  would  be  of  little  use  to 
farmers  to  quote  them  here.  It  is  therefore  advised  that  when  a  considerable 
area  is  to  be  treated,  one  or  other  of  the  wholesale  chemists  should  be  written 
to  and  quotations  obtained. 
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The  Partial  Neutralisation  of  Acidity 
in  Cream. 


M.  A.  O'CALLAGHAN  and  A.  A.  RAMSAY. 

luDEPENDENTLY  we  have  published  articles  dealing  with  this  subject,  but  as 
a  great  deal  of  the  work  was  done  conjointly,  and  as  the  subject  deserved 
much  closer  investigation,  it  was  decided  to  carry  out  further  experiments, 
and  collaborate  fully. 

The  vsubject  has  assumed  great  importance  of  late  owing  to  the  difficulty  in 
procuring  sodium  bicarbonate  at  anything  like  normal  rates.  There  is,  as 
will  be  seen,  no  reason  why  factory  managers  should  go  to  the  expense  of 
purchasing  sodium  bicarbonate  at  the  present  almost  prohibitive  rates  ;  in 
addition,  the  more  imported  matter  we  can  do  without  the  better,  owing  to 
the  shortage  of  freight  from  abroad. 

Before  going  into  details  it  will  be  well  to  give  an  outline  of  how  the 
position  stood  at  the  commencement  of  these  experiments. 

In  1909,  when  holding  a  short  Dairy  Science  School  at  Bega,  one  of 
us  (M.A.O'C.)  demonstrated  the  use  of  ordinary  lime  for  the  purpose 
of  neutralising  cream  prior  to  pasteurisation.  This  was  done,  not  so  much 
for  the  purpose  of  demonstrating  the  neutralisation  of  cream,  but  rather  for 
the  purpose  of  showing  how  a  cream  that  was  badly  contaminated  with 
injurious  bacteria  could  be  improved,  even  though  the  cream  was  too  acid 
to  be  pasteurised  in  the  ordinary  way.  The  cream  used  was  badly  aftected 
with  a  variety  of  the  colon  species,  and  had  an  extremely  objectionable 
odour.  By  neutralising  this  cream  with  lime,  pasteurising  it  immediately 
afterwards,  and  then  adding  a  pure  culture  of  lactic  acid,  a  cream  was 
obtained  which  showed  a  very  great  improvement  on  that  prior  to  treatment 
At  this  time  the  question  of  using  neutralisation  in  a  commercial  manner 
was  not  considered,  at  least  not  in  Australasia  ;  nor  did  we  think  then  that 
the  authorities  controlling  health  matters  throughout  the  world  generally 
would  approve  of  remedial  measures  of  this  kind  in  connection  with  cream. 
However,  the  United  States  and  New  Zealand,  countries  in  which  the  supply 
of  privately-separated  cream  was  causing  a  good  deal  of  anxiety,  adopted 
the  practice  of  neutralising  the  excessive  acid  in  cream  before  pasteurisation, 
and  this  paved  the  way  for  us  with  the  health  authorities.  The  private 
separator  was  not  generally  adopted  in  New  Zealand  to  the  same  extent  as  it 
is  in  New  South  Wales,  hence  the  supply  of  the  cream  to  the  factories  was  not 
nearly  so  well  organised  as  it  is  in  this  State.  Consequently,  extraordinary 
steps  had  to  be  taken  to  improve  the  cream  supplied  to  factories  in  some 
way,  in  order  to  produce  a  butter  suitable  for  table  purposes ;  hence  the 
urgency  of  neutralisation  was  greater  there  than  in  New  South  Wales. 
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At  this  period,  a  well-known  gentleman  connected  with  factory  manage- 
ment in  New  Zealand  came  to  New  South  Wales  to  study  the  system  here, 
and  discussed  with  one  of  us  (M.A.O'C)  the  possibilities  of  neutralisation. 
It  was  suggested  to  him  that  lime  would  be  the  most  suitable  alkali  for  his 
purpose  known  at  the  time,  but  he  favoured  sodium  bicarbonate,  and,  we 
understand;  made  a  success  of  pasteurisation,  using  this  substance  as  a 
neutralising  agent. 

The  choice  of  lime  was  mainly  with  a  view  to  adding  nothing  to  which 
health  avitborities  might  take  exception.  Another  factor  that  weighed  was 
the  greater  desirability  of  lime  compared  with  soda  when  the  buttermilk 
was  to  be  used  for  pig  or  calf  food.  Sodium  bicarbonate  was,  however,, 
generally  adopted  in  New  Zealand  as  the  neutralising  agent  best  suited 
for  the  purpose  of  reducing  the  acidity  in  cream,  and  later  this  system 
spread  to  New  South  ..Wales  and  to  other  Australian  States. 

Generally  speaking,  the  New  South  Wales  factory  managers  have  been 
using  sodium  bicarbonate — and  with  a  good  deal  of  success — as  a 
neutralising  agent.  In  almost  every  case,  however — when  the  butter  is 
freshly  made — there  is  a  definite  soda  flavour  noticeable ;  and  though  this 
disappears  in  time  and  with  cold  storage,  the  flavour  referred  to  must  be 
regarded  as  a  defect.  The  flavour  of  the  butter  when  lime  is  used,  however, 
is,  as  far  as  is  possible  to  determine,  not  aff'ected  in  any  way  with  a  foreign 
taste. 

Experiments  carried  out  at  Albion  Park  factory  in  1914,  details  of  which 
were  published  in  the  Agricultural  G'ase^e  of  May,  1915,  went  to  show  that 
lime  was  to  be  slightly  preferred  to  soda,  as  far  as  may  be  judged  by  the 
resulting  flavour  of  the  butter.  As  carbonate  of  lime,  however,  is  practically 
insoluble  both  in  water  and  cream,  it  cannot  be  successfully  used  for  neutrali- 
sation purposes  unless  the  cream  is  kept  constantly  stirred  in  the  neutralising 
vats  preparatory  to  pasteurisation. 

This  success  with  carbonate  of  lime  caused  us  to  try  ordinary  lime  (CaO). 
This  latter  mixes  so  readily  with  water  that  none  of  the  defects  of  carbonate 
are  present.  For  bad  creams,  however,  it  is  probable  that  a  carbonate  would 
have  an  advantage,  as  then  carbonic  acid  (CO2)  would  l)e  formed,  and  would 
cause  a  much  greater  aeration  of  the  cream  than  occurs  when  quicklime  (CaO) 
is  used.  Our  experiments  have  been  with  cream  of  a  quality  not  lower 
than  what  would  be  termed  "medium,"  say  worth  37  points  for  flavour 
out  of  50,  and  as  we  should  not  produce,  or  have  to  treat,  a  cream  of  a  lower 
quality  than  this,  the  use  of  lime  (CaO),  owing  to  its  efiiciency  and  cheap- 
ness, was,  therefore,  to  be  recommended  unless  there  were  other  factors  which 
would  go  towards  making  it  unsuitable. 

Probably  a  distinct  advantage  which  lime  possesses  over  soda  is  the  fact 
that  the  addition  of  a  little  extra  lime  to  butter  consumed  by  children  will 
give  it  an  advantage,  as  the  absence  of  lime  in  most  of  our  drinking  waters 
is  more  or  less  a  national  defect. 
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A  Difficulty  in  the  Use  of  Lime. 

Daring  the  summer  of  1916  some  experiments  were  carried  out  by  us,  at 
different  factories,  in  connection  with  lime  as  a  neutralising  agent,  and  it 
became  at  once  manifest  that  when  lime  was  used  the  cream  became  so 
viscous  that  in  the  case  of  the  "  Flash  "  pasteuriser  it  was  difficult  to  get  the 
cream  to  flow  into  it  from  the  neutralising  tank.  When  the  "Batch" 
pasteuriser  was  used  this  difliculty  was  not,  of  course,  experienced,  as  the 
cream  is  neutralised  in  the  pasteuiiser,  where  the  heating  is  done.  But  here 
there  arose  another  difficulty,  namely,  the  increased  friction  which  was 
brought  about  in  the  early  stage  owing  to  the  viscous  condition  of  the  cream 
when  the  heating  coils  were  rotating  therein,  and  before  the  temperature  had 
risen  to  any  extent.  Friction  of  this  kind  being  undesirable,  the  method 
required  further  consideration. 

The  Goulburn  factory  is  probably  the  only  one  in  New  South  Wales  that 
is  using  lime  regularly  for  the  purpose  of  neutralising  cream,  and  the  results 
obtained  have  been  highly  satisfactory  as  far  as  quality  and  London  prices 
are  concerned.  The  manager  of  this  factory  adopted  lime  because  he  feeds 
the  buttermilk  to  pigs  immediately  after  churning.  He  was  instructed  in 
the  use  of  lime  first  by  Mr.  C.  Pedersen,  of  the  staff  of  the  Dairy  Branch, 
and  later  by  one  of  us  (M.A.O'C).  Regarding  the  quality  of  the  cream 
received  at  Goulburn,  it  might  be  here  stated  that  it  is  not  of  the  highest 
class  owing  to  the  fact  that  frequent  delivery  is  almost  impossible,  large 
quantities  of   the  cream  coming  long  distances  by  rail. 

The  Ballina  Co-operative  Butter  Factory  carried  out  what  also  proved  to 
he  a  very  interesting  trial  with  lime  and  sodium  bicarbonate. 

Sodium  Peroxide  Tried. 

Owing  to  these  small  defects  in  the  use  of  sodium  bicarbonate  and  of  lime, 
we  decided  to  try  sodium  peroxide  as  a  neutralising  agent. 

Mr.  Rutter,  who  has  been  given  a  patent  in  connection  with  the  use  of 
sodium  peroxide,  made  some  experimental  trials  in  Victoria,  using  it  as  a 
neutralising  agent ;  but  we  are  not  in  possession  of  the  details  of  those 
trials.  One  of  us  (M.A.O'C.)  saw  a  number  of  butters  made  at  those  trials, 
but  whether  there  was  a  material  defect  in  the  cream  used,  or  defects  in  the 
manufacture,  we  cannot  say,  but  the  butter  produced  was  not  at  all  of  a 
good  quality,  when  examined  by  one  of  us  at  Sydne}'  some  time  after  the 
experiments  had  been  conducted. 

The  result  of  the  experiments  carried  out  at  the  Yanco  factory  are 
therefore  of  general  interest  to  factory  managers. 

Details  of  Experiments. 

The  result  of  neuti'alising  may  profitably  be  considered  from  three  points 
of  view  : — 

1.  The  actual  neutralisation  of,  or  the  combining  with,  the  lactic  acid 

present,    forming   a    neutral    salt,    lactate   of    soda    or   lime,    and 
thereby  removing  the  excessive  free  acid  present. 

2.  The  physical  effect  on  the  cream  so  treated. 

3.  The  effect  of  aeration  as  a  part  of  the  process  of  neutralisation. 
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It  was  observed  many  years  ago,  by  one  of  us  (M.  A.  O'C),  that  lime  in 
the  form  of  calcium  hydrate  or  slaked  lime,  when  used  as  a  neutralising 
agent,  produced  a  peculiar  thickening  when  added  to  cream,  whereas  when 
subscances  such  as  sodium  carbonate  or  sodium  bicarbonate  were  used,  no 
such  thickening  was  observed.  Since  pasteurisation  of  cream  for  the 
manufacture  of  butter  at  that  time,  was  rarely,  if  at  all,  practised  in  this 
State,  the  facts  stated  above  were  simply  noted  as  observations  ;  but  now  that 
it  is  imperative  for  every  factory  to  produce  a  high-class  butter,  pasteurisation 
has  been  generally  adopted  as  being  absolutely  necessary  to  attain  this  end. 
The  fact  that  lime  causes  cream  to  become  viscid  has  therefore  a  particular 
interest  for  the  factory  manager. 

Viscosity  Tests. 

As  illustrative  of  the  thickening  of  cream  upon  the  addition  of  lime,  the 
results  of  experiments  carried  out  by  us  will  be  of  interest.  The  lime  was 
used  both  as  a  very  thin  lime-cream,  and  as  lime-water.  The  viscosity  was 
measured  in  the  usual  way,  by  counting  the  drops  passing  through  an  orifice 
in  a  unit  of  time. 

Experiment  1. — The  sample  of  cream  selected  had  an  acidity  of  -33  per 
cent.,  and  29  drops  passed  through  the  opening  of  the  instrument  in  10 
seconds.  Lime  was  added  in  the  form  of  lime-cream  (calcium  hydrate)  to 
reduce  the  acidity  to  -16  per  cent.  The  number  of  drops  which  passed  in 
10  seconds  was  then  1%.  Or  in  other  words,  only  67  drops  would  pass 
through  the  orifice  of  the  pipette  in  the  same  time  at  which  100  drops 
would  have  passed  prior  to  the  addition  of  the  lime. 

Experiment  2. — This  sample  of  cream  had  an  acidity  of  67  per  cent,  and 
the  drop  measurement  was  27.  A  little  lime  was  added,  and  acidity  was 
reduced  to  "58;  the  drop  measurement  was  then  24^.  More  lime  was  added 
till  acidity  fell  to  "51  per  cent,  and  the  drop  measurement  fell  to  24. 
Further  addition  of  lime  reduced  acidity  to  -23  and  the  drop  measurement  fell 
to  12.  More  lime  was  added  and  the  acidity  was  reduced  to  '13  ;  the  drop 
measurement  had  now  fallen  to  Qh,  thereby  showing  that  the  viscosity  or 
stickiness  of  the  original  cream  had  increased  from  first  to  last  about  4*2  times. 

Experiment  3. — The  cream  used  was  the  same  as  in  experiment  2,  the 
acidity  being  "67  per  cent,  and  the  drops  issuing  27.  Lime  was  added  to 
reduce  acidity  to  '49,  when  the  drops  issuing  were  22^.  Further  addition 
of  lime  reduced  the  acidity  to  '27  per  cent.,  when  the  drop  measurement 
fell  to  19.  More  acid  was  then  added  in  the  shape  of  fresh  and  untreated 
cream  till  the  acidity  of  resultant  mixture  was  increased  to  "47  per  cent. 
The  drops  issuing  inci'eased  to  2H.  A  further  addition  of  the  unti-eated 
cream  brought  the  acidity  to  '54  per  cent.,  when  the  drops  issuing  were  24|. 

Experiment  4. — Fresh  cream  of  "56  per  cent,  acidity  w^as  used,  the  drops 
issuing  numbered  29.  The  acidity  was  reduced  to  50  per  cent,  by  1  c.c.  of  a 
very  thin  lime-cream.  The  drops  issuing  fell  to  28.  The  cream  was  warmed  to 
a  temperature  of  94  degrees  Fakrenheit  for  10  mijiiites,  and  then  cooled  to  60 
The  viscosity  was  then  so  low  that  the  cream  ran  in  a  stream  from  the  orifice 
and  drops  were  not  formed. 
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Experiment  5  — The  cream  selected  had  an  acidity  of  "56  per  cent,  and 
8  drops  issued  in  unit  time.  Aqueous  sodium  peroxide  was  added  till  the 
acidity  was  reduced  to  '23  per  cent.  The  addition  of  small  quantities  of 
peroxide  solution  caused  a  reduction  in  the  viscosity,  which  was  very 
noticeable.  With  the  acidity  reduced  to  -23  per  cent,  the  viscosity  was 
measured  by  20|  drops  in  unit  time.  Three  drops  of  clear  lime-water  were 
then  added.  The  viscosity  was  affected  immediately,  and  whereas  the  cream 
plus  sodium  peroxide  had  been  smooth  and  velvety  in  appearance,  on  the 
surface  it  was  then  rough  and  pitted. 

The  viscosity  measurement  was  then  19^  drops.  A  further  addition  of 
3  drops  lime-water  increased  viscosity  to  18^  drops,  but  a  further  addition 
of  3  drops  lime-water  showed  little  increased  viscosity.  A  little  stronger 
lime  mixture  was  then  added.  The  change  which  occurs  when  two  drops  of 
this  are  added  is  at  once  apparent  and  is  most  marked,  and  a  skin  forms  on 
top  of  the  cream,  which  may  be  pushed  about  and  wrinkled  by  a  stirring  rod. 
Viscosity  was  then  1 1  drops  in  unit  time.  On  adding  a  further  3  drops 
of  the  stronger  lime  mixture  a  further  increase  in  viscosity  took  place,  and 
only  2  drops  issued  in  unit  time.  The  acidity  of  the  mixture  at  this  point 
was  •112  per  cent. 

Summarised  briefly,  experiment  5  shows  that  in  this  case  the  removal  or 
neutralisation  of  "33  per  cent,  acid  by  using  sodium  peroxide  as  the  neutral- 
ising agent  has  rendered  the  cream  2^  times  less  sticky  or  viscid  than  it  was 
originally.  The  further  removal  of  •12  per  cent  of  acidity  by  using  lime  as  a 
neutralising  agent  has  resulted  in  a  cream  which  is  four  times  more  sticky  or 
viscid  than  the  original  cream. 

Experiment  No.  6. — The  effects  of  neutralisation  on  a  very  thin  cream  was 
tried.  Fresh  cream  with  an  acidity  of  "30  per  cent,  was  selected.  This  had 
a  viscosity  measurement  of  33  drops.  Soda  was  added  till  acidity  was 
reduced  to  '21  per  cent.  Viscosity  was  lessened,  and  was  then  35  drops.  On 
adding  a  little  lime  the  cream  at  once  became  more  viscid.  The  addition  of 
lime  was  continued  till  the  acidity  was  reduced  to  •OS  per  cent.  The 
viscosity  was  increased,  and  was  then  15  drops.  When  lime  only  is  added  to 
the  original  cream  it  thickens  up  at  once,  and  becomes  like  that  portion  to 
which  soda  was  first  added,  and  then  lime. 

Summarised,  experiment  7  shows  a  corroboration  of  previous  observations, 
and  indicates  that  lime  also  produces  a  thickening  effect  with  fresh  thin 
cream. 

Summary  of  Results  of  Experiments. 

The  following  points  have  been  brought  out  by  these  experiments : — 

1.  The  thickening  effect  of  lime  on  thick  and  thin,  old  and  fresh,  cream, 

and  this  to  a  considerable  extent. 

2.  The  permanency  of  the  thickening  while  the  cream  remains  cold. 

3.  The  destruction  or  removal  of  this  thickening  effect  by  heating. 

4.  The  thinning  effect  in  cream  when  sodium  compounds  are  used  as 

neutralising  agents. 
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Other  Experiments. 

Following  these  viscosity  tests,  experiments,  as  detailed  herein,  on  neutral- 
isation and  pasteurisation  of  cream  were  next  carried  out  at  a  large  and  up-to- 
date  butter  factory.  The  substances  used  to  neutralise  the  lactic  acid  of  the 
cream  were  (1)  calcium  hydroxide  (quicklime  slaked  with  water)  and  (2) 
sodium  peroxide,  the  after-treatment  of  the  cream  being  the  same,  or  as  near 
thereto  as  possible,  in  all  experiments.  Although  the  term  "neutralisation"  is 
loosely  used  to  indicate  the  addition  of  a  substance  to  acid  cream  with  the 
object  of  combining  with  or  neutralising  the  acid  present,  its  use  in  this 
connection  is  just  a  little  vague  and  indefinite.  Partial  neutralisation  ^\■ould 
more  correctly  indicate  what  is  being  aimed  at,  whereas  neutralisation 
indicates  a  point  where  there  is  no  indication  either  of  acidity  or  alkalinity. 

Experiment  with  Lime  as  the  Neutralising  Agent. 

The  lime  used  was  obtained  from  the  Hydney  and  North  Sydney  Lime  and 
Cement  Company,  Limited,  the  sample  supplied  being  a  very  pure  one 
(about  99  to  99i  per  cent.  CaO). 

For  use  the  lime  was  slaked  with  water  in  a  bucket,  and  after  the  reaction 
was  complete  was  stirred  up  into  a  homogeneous  mixture  of  cream-like 
consistency.  Various  proportions  of  lime  and  of  water  were  tried,  and  as  a 
result  we  found  that  1  lb.  lime  mixed  with  water,  and  diluted  till  the  volume 
of  the  mixture  measured  4*8  pints  (or  16  oz.  lime  mixed  with  water  till  the 
resultant  volume  measured  96  tiuid  ounces)  was  a  very  satisfactory  strength 
to  use.  Six  fluid  ounces  of  such  a  lime-cream  will  therefore  contain  1  oz.  of 
quicklime,  and  this  quantity  will  remove  0'2  per  cent,  of  lactic  acid  from 
10  gallons  of  cream.  In  practice  it  will  be  found  that  the  majority  of  creams 
to  be  treated  will  fall  within  the  limits  of  0-3  to  0*5  per  cent,  of  acid. 

For  our  experiment  a  quantity  of  cream  weighing  3,517  lb,  was  taken. 
The  acidity  and  weight  of  the  various  aliquots  making  up  the  3,517  lb. 
cream  was  determined,  and  from  this  data  the  true  average  acidity  of  the 
untreated  cream  was  determined.     This  was  found  to  be  0'427  per  cent. 

The  mixed  cream  was  valued  for  flavour  at  4.S  points,  although  some 
cream  was  admitted  that  was  not  worth  more  than  42  points,  out  of 
a  possible  50.  Lime  was  added  in  the  foi'm  of  lime-cream  as  already 
described  (16  oz.  lime  made  up  to  a  volume  of  96  fluid  oz.  with  water)  and 
thoroughly  mixed  with  the  bulk  cream  by  stirring. 

The  first  portion  of  partially  neutralised  cream,  showing  an  acidity  of  '35 
per  cent,  in  the  neutralising  tank,  was  passed  through  the  pasteuriser,  and 
when  cooled  shov/ed  an  acidity  of  -29  per  cent.,  so  that  apparently  heat  is 
necessary  for  the  complete  action  of  the  lime,  or  that  at  all  events  it  produces 
a  further  action  in  which  acidity  disappears,  as  is  shown  by  the  reduction  of 
the  figure  "35  to  -29. 

To  enable  the  factory  to  get  through  the  day's  work  without  undue  loss  of 
time,  it  was  found  necessary  to  work  the  neutralising  tank  continuously,  that 
is  to  say,  fresh  cream  was  tipped  into  the  tank  from  time  to  time,  and  the 
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necessary  lime-cream  added  as  required  also  from  time  to  time  witli  the  object 
of  keeping  the  acidity  of  the  cream  in  the  vat  about  -3  per  cent.  31  oz.  of 
lime,  or  9*3  pints  of  lime-cream,  was  used  in  all  for  th«  3,517  lb.  of  cream. 

When  the  whole  of  the  cream  had  been  treated,  pasteuj-ised,  cooled,  and 
run  into  the  receiving  tank,  the  acidity  of  the  mixture  was  found  to  be  •2.5 
per  cent.  To  this  bulk  of  cream,  3  gallons  of  a  "  starter  "  showing  -8  per  cent, 
of  acidity  was  added  and  the  whole  allowed  to  ripen.  While  the  ripening 
action  was  proceeding,  it  was  observed  that  the  cream  was  very  frothy  and 
that  minute  particles  of  butter  had  formed  along  the  edges  of  the  cooling 
vat.  The  mass  of  this  cream  appeared  to  be  very  different  in  appearance 
(being  rougher,  whereas  the  other  was  smooth  and  appeared  thin)  when 
compared  with  the  sodium-peroxide  treated  cream  that  wns  in  the  adjoining 
tank. 

Ripening  was  allowed  to  go  on  for  16|  hours,  when  the  acidity  of  the 
contents  of  the  tank  was  found  to  be  -32  per  cent.  The  grading  remarks  on 
the  lime-treated  cream  at  this  stage  were  to  the  effect  that  this  cream  has  a 
more  natural  cream-taste  than  the  cream  treated  with  sodium  peroxide,  and 
that  it  would  be  difficult,  if  not  impossible,  to  say,  without  previous 
knowledge,  that,  anything  had  been  added  to  the  cream  by  the  taste  or  smell 
of  the  resultant  product.  This  cream  also  appeared  to  have  a  more  natural 
ripening  than  the  peroxide  treated  cream.  The  cream  was  churned  in  two 
portions ;  butter  made  from  the  first  portion  was  marked  "L,"  and  that  from 
the  second  "  LI." 

The  grading  remarks  on  the  manufactured  butter  were  that  "  L "  was 
unsalted  and  was  "  overworked";  it  was  hardly  as  good  as  "LI,"  was  too 
milky,  could  have  done  with  more  acid,  was  a  little  lacking  in  lactic  acid 
flavour,  colour  was  good,  texture  just  a  little  greasy,  and  in  flavour  was  worth 
about  43|^  points,  at  that  time. 

The  chemical  analysis  of  the  butter  is  given  in  Table  I,  attached  hereto. 
From    the    above    data    we    give   the    following  calculations,   which  are  of 
interest : — 

3,517  lb.  untreated  cream,  of  -427  per  cent. 

acidity  contains  ...  ...  ...    15  01 76  lb.  lactic  acid. 

31  oz.  lime  =  1'9375  lb.  lime  is  equivalent  to     6'2277    „  „ 

Leaving  3,517  lb.  cream,  containing  ...     8-7899    ,,  ,, 

The  resultant  cream  should  therefore  have  an  acidity  of 

^:I|^^4l^  = -2499  per  cent. 
3,517  ^ 

The    figure    obtained    by    actual    determination    was    -25    per   cent.       Ifc 

appears  therefore  from  the  above,  and  also  from  what  will  be  shown  when 

dealing  with  the  sodium  peroxide  treated  ex'eam,  that  the  determination  of 

the  acidity  of  cream  by  neutralising  with  deci-normal  sodium  hydrate,  using 

phenol  phthalein  as  indicator,  and  expressing  the  alkali  used  as  its  equivalent 

of  lactic  acid,  is  a  very  close  approximation  of  the  amount  of  lactic  acid 

actually  present.     This  appears  to  hold  good  for  the  3,517  lb.  cream,  which 

represents  cream  from  many  individual  suppliers,  but  further  investigations- 

on  the  point  are  desirable,  and  will  be  undertaken  as  opportunity  offers. 


122  Agricultural  Gazette  of  N.S.W.  [Feb.  2,  1918. 

Experiment  Using  Sodium  Peroxide. 

In  the  second  experiment  which  was  carried  out,  sodium  peroxide  was 
used  as  the  neutralising  agent.  This  substance  is  closely  related  to  sodium 
monoxide,  which  is  widely  known  in  the  hydrated  condition  (as  when  com- 
bined with  water)  as  "  caustic  soda  "  or  sodium  hydroxide.  The  peroxide, 
however,  contains  an  additional  quantity  of  oxygen,  and  when  combined 
with  water  may  produce  (1)  caustic  soda  and  hydrogen  peroxide  or  (2) 
caustic  soda,  oxygen,  and  water,  according  to  the  conditions  obtaining. 

For  this  experiment  1,100  lb.  cream  were  used;  the  average  acidity 
was  -45  per  cent.,  and  the  cream  graded  43|  points  for  flavour. 

To  this  was  added  13  oz.  sodium  peroxide,  in  small  quantities  at  a  time,  and 
which  was  incorporated  with  the  bulk  of  cream  as  well  as  possible  by  stirring. 
It  was  noted  that  the  peroxide  caused  the  cream  to  take  fire  in  places 
and  that  it  formed  small  aggregates  or  nodules  that  were  difficult  to  break 
up  or  to  dissolve  in  the  cold.  After  the  whole  of  the  peroxide  had  been  added 
and  thoroughly  mixed,  two  samples  were  withdrawn  for  acidity  determination, 
and  a  mean  figure  of  '36  per  cent,  was  obtained.  The  treated  cream  was 
run  through  the  pasteuriser,  and  as  the  last  portions  of  cream  in  the 
neutralising  tank  were  faintly  alkaline,  the  residue  was  washed  out  with 
a  very  small  quantity  of  untreated  cream.  As  the  process  of  pasteurisation 
went  on  successive  portions  were  drawn  off  for  acidity  determination,  and 
the  following  results  were  obtained  : — 

A.  First  portion  coming  over      ...     acidity  '33  per  cent. 

B.  Middle     „  „  „         ...         „         -29       „ 
c.  End          „            „  „         ...  „         -23       „ 

When  the  whole  of  the  pasteurised  cream  had  been  run  into  the  receiving 
tank  and  mixed,  the  acidity  was  found  to  be  •22.5  per  cent.  A  little  later  in 
the  afternoon,  upon  resuming  work,  the  acidity  was  determined  and  found  to 
be  "25  per  cent.  If  gallons  of  "  starter  "  having  an  acidity  of  -8  per  cent, 
lactic  acid  was  now  added  and  the  cream  allowed  to  ripen. 

While  ripening  was  going  on  it  was  remarked  that  the  soda-treated  cream 
appeared  "  thin  "  compared  with  the  lime-treated  cream,  and  there  was  an 
absence  of  froth  on  top  of  the  cream.  Ripening  proceeded  for  16|  hours, 
when  the  acidity  of  the  mixture  was  found  to  be  -27  per  cent. 

As  illustrative  of  how  easily  faulty  samples  may  be  taken  from  a  tank  of 
cream  for  acidity  determinations  and  from  which  erroneous  conclusions 
might  be  drawn,  the  following  list  of  samples  drawn  from  the  soda-treated 
cream  is  given  : — 

A.  Sample  obtained  by  sinking  empty  dry  bottle  into 

tank,   opening    bottle    to    receive    sample,   and 

closing  bottle  while  removing  from  tank  ...     "268  per  cent. 

B.  Small  sample  taken  with  an  ordinary  "sampler"      -639        ,, 
c.  Sample  taken  of  the  cream  running  out  of  large 

tap  discharging  into  gutter  leading  into  churn...     -.536        „ 
D.  Sample  of  cream  taken  after  cream  was  all  run 

into  churn  and  churn  was  rotated  once  ...      -268 
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The  grading  remarks  on  the  sodium  pei'oxide  treated  cream  at  this  stage 

was  to  the  effect  that  peroxide  cream  was  very  thin,  developed  acid,  had  a 

slight   soda  taste,  but   no   ill   or   objectionable  flavour  was  noticeable.     The 

soda  flavour  was  definite,  but  was  not  the  same  taste  as  that  observed  when 

sodium  bicarbonate  is  used  as  the  neutralising  agent.     The  cream  was  not 

quite  acid  enough. 

This  treated  cream  was  manufactured  into  butter  and  was  marked  specially. 

The  grading  notes  on  the  butter  when  manufactured  were  : — "  Greasy  taste, 

inclined  to  be  tallowy,  with   a  distinct   af tei'-taste  of  a  foreign  character ; 

flavour  is  worth  to  day   a  bare  42  points."     The  chemical  analysis  of  this 

butter  will  be  found  in  Table  I. 

In  the  neutralising  of  this  cream  the-  following  results  which  should  have 

been  obtained  theoretically  and  those  which  were  actually  obtained,  will  no 

doubt  be  of  interest  : — 

1,100  lb.  of  cream  of   'SG  per  cent,   acidity 

should  contain  ...  ...  ...  ...     3-961  lb.  lactic  acid. 

13    oz.    sodium  peroxide   should  neutralise 

30  oz.  lactic  acid  ...  ...  ...=1"876  „  ,, 

1,100  lb.  of  neutralised  cream  should  contain     2"085  ,,  „ 

The  percentage  of  acidity  in  resultant  should 

,      2-085x100  .TQ 

be  ...  ...  ...=     19  per  cent. 

1,100 

The  observed  acidity  was    ...  ...  ...        '225     ,, 

A  further  experiment  with  sodium  peroxide  in  solution  before  adding  it  to 

the  cream  was  made  with  the  few  ounces  of  sodium  peroxide  that  was  available. 

For  this  experiment    183  lb.   of  cream   was   taken,  and  the   acidity  was 

determined  as  -514  per  cent. 

In  the  absence  of  the  Dairy  Expert  the  valuation  of  the  cream  was  done 

by  the  factory  manager,  Mr.  Fackender,  a  trained  cream  grader,  lately  on 

the  staff  of  the  Dairy  Branch,  to  whom  we  desire  to  express  our  thanks  for 

his  kind  assistance.     The  notes  stated  that  the  creams  included  varied  from 

41  to  42  points  for  flavour. 

Sodium  peroxide  solution  was  made  by  dissolving  3  oz.  sodium  peroxide  in 

60  oz.  ice-cold  water,  and  keeping  the  dish  surrounded  with  ice  till  solution 

was  used.     It  was  noted  that  the  sodium  peroxide  went  into  solution  with 

very    little    evolution    of   gas    (oxygen).     The   aqueous    solution  of    sodium 

peroxide   was    added    to    the    cream    in    successive    quantities    and    mixed 

thoroughly,  and   the  acidity  of    the  resulting   mixtures  was  determined  at 

successive  stages,  after  the  addition  of  a  certain  volume  of  the  neutralising 

agent. 

The  figures  obtained  were  as  follows  : — 

After  addition  of  40*8  oz.- solution  =  2-04  oz.  sodium  peroxide,  acidity 

derived  was  -341  per  cent. 

After  addition  of  50-8  oz.  solution  =  2-54  oz.  sodium  peroxide,  acidity 

derived  was  -328  per  cent. 

After  addition  of  54-8  oz.  solution  =  2-74  oz.  sodium  peroxide,  acidity 

derived  was  -319  per  cent. 
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.  The  balance  of  the  solution,  namely,  5-2  oz.,  was  left  and  kept  for 
observation  at  a  temperature  of  about  0  degrees  Cent.  The  cream  was  now 
pasteurised  and  run  into  the  equalising  tank.  Samples  taken  from  this 
tank  showed  an  average  acidity  of  "24  per  cent.  After  going  over  the 
cooler  and  run  into  the  receiving  tank  the  acidity  was  again  determined,  and 
found  to  be  "25  per  cent. 

It  will  be  noted  that  the  oViserved  acidity  of  the  treatf^d  cream  before 
pasteurising  was  '32  per  cent ,  and  after  pasteurisation  and  cooling  this  had 
fallen  to  "25  per  cent.,  affording  further  proof  that  the  pasteurisation 
results  in  a  further  action  during  which  lactic  acid  disappears.  Here 
we  again  appear  to  have  further  proof  that  the  so-called  acidity  of  the 
cream  as  measured  by  neutralising  w;th  deci-norraal  sodium  hydrate,  using 
phenolphthalein  as  indicator  and  expressing  the  amount  required  in  its 
equivalent  of  lactic  acid,  is  a  very  close  approximation  of  the  actual  amount 
of  lactic  acid  present. 

Note  that  in  neutralising  when  the  stage  (1)  mentioned  above  is  reached 
we  have  183  lb.  (equal  to  2,928  oz.)  of  cream,  having  an  observed  acidity 
of  '514  per  cent.,  and  which  will  therefore  contain  15  05  oz.  of  lactic  acid. 
To  this  we  add  2'04  oz.  sodium  peroxide,  chemicall}'^  equivalent  to  4'7l  oz. 
lactic  acid,  or  which  in  other  words  will  neutralise  4-71  oz.  lactic  acid,  leaving 
2,928  oz.  of  partly  neutralised  cream,  containing  10"34  oz.  of  lactic  acid.  The 

acidity  of  this  partly  neutralised   cream  should  be    — '-^ — ^   -353  per 

2,928 

cent.,  while  the  figure  from  actual  determination  is  -341. 

Similarly,  with  stage  (2)  we  would  have  : — 

2,928  oz.  cream   ...  ...  ...    containing     15  05  oz.  lactic  acid. 

(add  2-54  oz.  sodium  peroxide),  equal  to       5-86  „  ,, 

2,928  oz.  partly  neutralised  cream,  containing       9-19  ,,  „ 

9'19  X  100 
Acidity  of  resultant  mixture  should  be ^ =  '314  per  cent. 

The  figure  from  actual  determination  was  ...  ...    "328       ,, 

At  stage  (3)  we  have — 

2,928  oz.  cream   ...          ...          ...    containing  15-05  oz.  lactic  acid. 

(add  2-74  oz.  sodium  peroxide),  equal  to  6-32   ,,           ,, 

2,928  oz.  partly  neutralised  cream,  containing  8*73  „            „ 

Acidity  of  resultant  mixture  should  be    — - — =  -298  per  cent. 

2,928 

The  figure  obtained  by  actual  determination  is  ...   -319       ,, 

While  after  pasteurising  and  cooling  the  figure  was   -25         „ 

The  cream  was  allowed  to  ripen  overnight,  and  next  morning  the  acidity 
was  found  to  be  "25. 

The  opinions  expressed  by  the  factory  manager  at  this  point  are  : — Nice 
clean  flavouj-,  slightly  watery,  with  very  little,  if  any,  development  of  acidity 
from  yesterday,  slight  soda  after-taste.  This  cream  was  manufactured  into 
butter  and  duly  marked. 

The  result  of  the  chemical  examination  is  recorded  in  Table  I.  This  com- 
pleted our  experiments  on  neutralisation  and  following  up  the  cream  till 
manufactured  into  butter. 
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^^ote. — On  going  to  examine  the  5  oz.  of  aqueous  solution  of  sodium 
peroxide  left  over  from  above  experiment,  and  which  was  placed  overnight  in 
a  division  of  the  brine  tank  of  the  ice-making  plant  for  safe  storage,  it  was 
noticed  that  in  one  bottle  containing  about  2^  oz.  the  cork  bad  blown  out, 
but  the  other  bottle  which  had  been  secured  with  an  india-rubber  cork  was 
intact.  On  opening  this  bottle  secured  with  the  rubber  cork,  it  was  observed 
that  an  incipient  explosion  occurred  at  the  moment  of  abstracting  the  cork, 
indicating  tiiat  a  considerable  force  was  locked  up.  A  vapour  developed  in 
the  bottle,  and  bubbles  of  gas  came  up  through  the  liquid.  Apparently, 
possibly  hydrogen  peroxide  has  been  formed,  and  has  been  resolved  into 
water  and  oxygen.  We  had  no  means  at  the  factory  of  studying  this  change 
in  the  peroxide  solution,  but  propose  to  further  investigate  the  matter  later. 

Table  I. — Analysis  of  the  Butters  made  from  Cream  treated  with  (1)  Lime, 
(2)  Sodium  Peroxide,  (3)  Aqueous  solution  of  Sodium  Peroxide,  and  (4) 
factory  butter  produced  from  cream  treated  with  Sodium  Bicarbonate 
by  the  factory  manager,  which  is  given  for  comparison. 


(1.) 

(2.) 

(3.) 
Sodium 

(4.) 
Sodium 

Peroxide 

Bicarbonate. 

Lime. 

Peroxide, 

Aqueous 

Solution  at 

00. 

Treated  by 
Factory 
Manager. 

Moisture 

11 -89 

11-39 

]2^59 

10-47 

Fat        

86-00 

85-33 

85-18 

86^16 

Casein  ... 
Lactose 

:     1 

112 

1-22 

1  20 

1^28 

Ash      

0  99 

2-06 

1-03 

2^09 

100-00 

10000 

10000 

100-00 

Containing? — 

Lime  (CaO)         

•024 

•023 

-019 

•021 

Boric  Acid  (HsBOa)       ... 

•040 

•065 

•086 

•170 

Chloride,      equal      to  \ 
Sodium  Chloride        / 

•930 

rofio 

•!)32 

r900 

The  following  analyses  of  normal  unsalted  butter  by  various  authorities  is 
given  : — 


Composition  per  cent. 

Authoritv. 

Fat. 

Casein. 

Lactose. 

Ash. 

Water. 

Koenig  (quoted  bj'  Lewkowitsch)... 

87-0 

•5 

•3 

-3 

11-7 

Richmond 

85-81 

•74 

•37 

•09 

1-2 -99 

Storch  (quoted  by  Richmond),  from 

fresh  cream         

83-75 

•64 

•35 

•14 

1    1303 

Do     from  ripened  cream 

82-97 

•84 

•39 

•16 

13-78 

Fleischmann  (quoted  b}-  G.  Barthel) 

83-75 

•53 

•60 

•12 

15-00 

Engstrom  (quoted  by  G.  Barthel)... 

83-40 

•60 

•SO 

•20 

13-50 

The  average  of  the  above  ash  determinations  gives  0*168  per  cent.,  and 
taking  Fleischmann's  analysis  of  the  ash  of  buttermilk  as  containing  19-73 
per  cent,  lime  (CaO),  we  arrive  at  •033  per  cent,  of  lime  (CaO)  as  the  lime- 
content  of  normal  butter. 
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Referring  tj  Table  I  it  is  to  be  noted  that  the  percentages  of  lime  in 
all  four  samples  of  butter  are  all  of  a  similar  magnitude,  and  that  the 
average  lime-content  of  all  samples  when  lime  was  not  added  (-021)  differs 
less  from  the  lime-content  of  the  sample  where  lime  ivas  added  ('024)  than 
does  the  sample  where  lime  was  used  (024)  differ  from  the  average  lime 
content  of  butter  as  deduced  above  (-033). 

The  lime-content,  therefore,  of  butters  manufactured  from  cream  in 
which  lime  has  been  used  as  the  neutralising  agent  may  be  taken  as  falling 
well  within  the  average  of  analysis  of  ordinary  butters. 

Summary  and  Conclusions. 

1.  Lime  may  be  used  to  take  the  place  of  sodium  bicarbonate  for  neutral 
ising  excessive  acidity  in  cream  previous  to  pasteurising. 

2.  The  thickening  effect  by  lime  on  thick  and  thin,  old  and  fresh,  cream^ 
and  that  of  a  considerable  extent. 

3.  The  permanency  of  the  thickening  while  the  cream  remains  cold. 

4.  The  destruction  or  removal  of  this  thickening  effect  by  heat. 

5.  The  thinning  effect  in  cream  when  sodium  compounds  are  used  as 
neutralising  agents. 

6.  The  lime-content  of  butter  manufactured  from  cream  in  which  lime  has 
been  used  as  the  neutralising  agent  falls  within  the  average  lime-content  of 
ordinary  butters. 

Recommendations  in  the  Practice  of  Neutralisation  and 
Pasteurisation. 

From  what  has  been  stated  above,  it  will  be  manifest  that  in  the  handling 
of  lime  as  a  neutralising  agent  the  method  has  to  be  altered  somewhat  when 
compared  with  those  cases  wherein  sodium  bicarbonate  is  used.  Throughout 
Australia  the  two  well-known  methods  of  pasteurisation,  namely,  "  Flash  " 
and  "  Batch,"  are  about  equally  popular. 

The  "  Flash  "  method  is  that  wherein  the  cream  passes  rapidly  through  the 
machine  until  it  is  brought  up  to  pasteurising  temperature,  the  whole  time 
occupied  in  passing  through  the  machine  being  about  half  a  minute.  With 
this  system  the  temperature  employed  varies  from  165  to  185  degrees  Fahr., 
but  a  temperature  of  not  less  than  175  degrees  Fahr.  is  advisable  when 
cream  twenty-four  hours  old,  or  over,  is  being  pasteurised  by  this  method. 

The  "  Batch  "  system  was  so  called  because  the  cream  is  treated  as  one 
batch  in  a  vat  wherein  the  cream  is  held  during  the  process  of  heating.  The 
heating  process  may  occupy  anything  f  I'om  half  an  hour  up  to  an  hour  ;  and,  of 
course,  when  heat  is  applied  for  such  a  long  time,  high  temperatures  need  not 
be  used.  There  should  be  no  necessity  to  .go  above  150  degrees  Fahr.  when 
this  method  is  employed.  In  .fact,  we  found  some  years  ago  that  when 
utilising  tliis  method  for  the  pasteurisation  of  sweet  cream,  that  150  degrees 
Fahr.  was  the  best  temperature  to  work  up  to.  Each  of  these  methods  for 
pasteurising  cream  has  its  advocates,  but  there  is  not  any  evidence  at  present 
available  v^hich  would  go  to  show  that  one  system  is  better  than  the  other. 
Excellent  results  have  been  obtained  by  those  operating  either  method,  and 
in  no  case  should  the  manager  blame  the  method  as  the  cause  of  inferior  results. 


Feb.  2,  1918.]  •    Agricultural  Gazette  of  N.S.W.  127 

From  what  has  Vjeen  shown  as  the  results  of  experiments  referred  to, 
however,  it  is  evident  that  the  teclini(jue  when  lime  is  used  should  differ 
somewhat  from  that  when  sodium  bicarbonate  is  used. 

Mistakes  have  been  made  by  o[.erators  of  the  "  Batch "  system  in 
pasti  urising,  by  over-neutralising  the  cream.  This  was  due  to  a  method  of 
adding  the  quantity  of  alkali  required  to  neutralise  a  full  vat  of  cream, 
though  at  the  time  the  vat  may  have  been  only  half  full,  and  filled  later. 
This  was  done  for  the  purpose  of  expediting  operations  ;  but  factory  managers 
have  been  warned  from  the  very  beginning  on  no  account  to  go  so  far  as  to 
neutralise  all  the  acid  present  in  cream  prior  to  heating. 

Let  it  be  clearly  stated  here  that  the  addition  of  soda  or  lime  to  cream  to 
to  an  extent  which  renders  it  alkaline,  is  disastrous  from  at  least  two  view- 
points. Firstly,  the  cream  when  introduced  to  the  pasteuriser  from  the 
neutralising  tank,  in  the  case  of  the  "  Flash  "  method,  may  be  partly  churned 
on  the  heat  being  applied,  and  secondly,  the  action,  even  for  a  short  time,  of 
heat  when  an  excessive  quantity  of  soda  or  lime  is  used  will  be  extremely 
injurious  from  a  quality  point  of  view. 

If  the  "  Batch "  system  of  pasteurisation  is  adopted,  and  the  cream 
added  in  sections,  whereas  the  whole  of  the  alkali  is  added  at  one  time,  the 
result  in  the  case  of  soda  would  be  as  already  indicated  ;  and  the  result  in 
the  case  of  lime  being  used  as  a  neutralising  agent  would  bp,  in  addition, 
that  the  cream  would  become  so  thick  and  viscid,  that  the  friction  brought 
about  by  the  turning  of  the  coils  would  be  sure  to  affect  the  butter-fat  very 
injuriously.  In  fact,  the  greatest  care  has  to  be  taken  with  the  "  Batch  "  or 
*'  Holder  "  process,  when  lime  is  used  as  a  neutralising  agent,  for  long  before 
all  the  acid  is  neutralised  the  cream  becomes  very  thick  and  gluey  or  viscid  ; 
and  consequently  it  is  recommended  that  only  about  half  the  necebsary 
quantity  of  lime  be  added  at  first,  and  that  heat  be  then  applied,  and  when 
the  temperatui-e  has  reached  100  degrees  Fahrenheit,  the  additional  quantity 
of  lime  necessary  to  neutralise  the  excess  acid  should  be  added.  The  manager 
of  the  Goulburn  factory  (Mr.  East)  adopted  this  method  on  our  recommenda- 
tion about  a  year  ago,  and  has  experienced  no  trouble  since. 

In  pasteurising  cream  in  which  a  good  deal  of  acidity  has  been  developed 
prior  to  neutralisation,  it  must  be  borne  in  mind  that  the  fat  globules  are  not 
so  well  protected  (even  though  neutralisation  has  been  done  in  the  best 
manner)  as  in  the  case  of  sweet  cream.  This  is  owing  to  the  action  of 
lactic  acid  on  the  proteid  matter.  It  will  be  necessary,  as  a  consequence, 
that  care  be  taken  to  prevent  the  friction  and  heat  of  pasteurisation  (more 
especially  by  the  "Batch"  method)  /rom  causing  a  greasy  butter  to  be 
manufactured. 

Those  factories  that  have  suitable  accommodation  for  the  storage  of  cream 
in  proper  tanks  at  the  present  time,  will  find  it  more  economical  to  adopt 
the  "  Flash  "  system  of  pasteurisation  ;  whereas  those  factories  whose  arrange- 
ments for  the  holding  and  cooling  of  cream  are  not  up  to  date,  may  find  the 
^'  Batch "  system  more  suitable  to  their  requirements,  for  they  can  thus 
combine  both  vat  and  pasteuriser  in  one. 
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An  Improvised  Pasteurising  Plant* 

0.  C.  BALLHAUSEN,  Dairy  Instructor. 
Mr.  J.  McDermott,  the  IManagei-  of  the  Bonalbo  Dairy  Company,  has  made 
use  of  an  ingenious  method  of  pasteui'ising  cream. 

Adopting  the  same  principles  and  implements  that  have  for  years  been 
used  for  the  rapid  cooling  of  cream,  and  substituting  hot  water  and  steam  for 
cold  brine,  and  with  a  few  additions  to  the  cooler  (or  heater),  a  most  satis- 
factory pasteurising  plant  for  small  factories  has  resulted. 

Pasteurisation  of  cream,  together  with  neutralisation,  has  been  generally 
adopted  during  the  past  two  years,  and  practically  all  the  larger  factories 
in  the  State  have  adopted  one  make  or  another.  The  cost  of  a  pasteurising 
plant  is  almost  prohibitive  in  the  case  of  the  smaller  factories,  and  it  is 
o-enerally  these  smaller  factories,  situated  often  many  miles  from  rail  or  seaport, 
that  have  the  greatest  difficulty  in  marketing  their  butters  in  good  order. 

Bonalbo  factory  is  in  this  position,  being  4:3  miles  from  tlie  nearest  railway,, 
over  very  heavy  roads  part  of  the  way.  Prior  to  the  practice  of  pasteurising 
described  later,  Bonalbo  factory  could  not  market  butter  better  than  first 
quality  in  Sydney.  During  the  past  season,  and  since  using  this  improvised 
pasteuriser,  only  three  consignments  had  to  be  re-marked  from  choicest  ta 
first  quality  in  Sydney.  The  cost  of  the  additions,  alterations,  labour,  &c.,. 
amounted  to  only  al^out  £5. 

Description  of  Apparatus. 

An  ordinary  rapid  pipe-cooler  of  sixteen  pipes  is  used  for  heating  purposes,, 
the  height  being  42  inches  and  the  length  54  inches.  The  pipes  are  2  inches 
in  diameter,  with  a  flange  under  each  one.  The  usual  trough  is  fitted  to  the 
top  of  the  heater  to  distribute  the  cream  evenly,  a  tray  at  the  bottom  to 
catch  the  heated  cream,  and  fluming  to  convey  it  to  the  tanks. 

Owing  to  the  tendency  of  the  fresh  cream  to  splash  off  as  soon  as  it  fell  on 
the  heated  pipes,  it  was  found  necessary  to  provide  two  tinned  steel  sheets, 
24  inches  high  and  54  inches  long.  These  are  fitted  close  against  the  bottom 
of  the  sides  of  the  trough,  about  half-inch  from  the  pipes  on  opposite  sides. 
The  bottom  edge  of  each  is  bent  in  slightly  so  as  almost  to  touch  the  pipes, 
in  order  to  convey  any  cream  that  may  have  splashed  on  the  sheets  back 
again  to  the  pipes  of  the  heater. 

It  will  be  noted  that  a  depth  of  18  inches  at  the  bottom  of  the  heater  ia 
not  covered  by  the  sheets.  The  object  of  this  is  to  give  the  gases  and  steam 
from  the  heated  cream  a  better  opportunity  of  e.scaping  and  to  some  extent 
aerate  it.  These  sheets  are  hung  by  small  holes  near  both  top  corners  on 
hooks  attached  to  the  top  pipe,  and  are  easil}'  detachable  for  cleaning  the 
heater.     This  is  all  the  heater  consists  of. 

A  steam-driven  pump  forces  boiling  water  from  a  vat,  kept  constantly  boiling 
by  an  injection  of  steam,  to  enter  the  bottom  pipe  of  the  heater,  and  is  con- 
veyed by  piping,  after  going  upwards  right  through  the  series  of  pipes,  back 
again  to  the  vat,  to  be  used  over  and  over  acjain.     Mr.  McDermott  found  it 
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necessary  from  experience,  for  the  more  effective  heating  of  this  water,  to 
inject  live  steam  direct  into  the  piping,  between  the  pump  and  the  heater. 
It  is  not  advisable  to  inject  this  steam  on  the  suction  side  of  the  pump,  as  it 
causes  erratic  working  of  the  pump. 

Live  steam  alone  was  tried  for  heating,  but  it  caused  the  cream  to  rapidly 
cake  or  burn  on  the  pipes,  and  the  most  satisfaction  has  been  obtained  from 
the  boiled  water  and  steam  injection  on  the  delivery  side  of  the  pump.  This 
gives  a  high  moist  heat. 

The  cream  is  collected  in  a  large  vat,  and  is  pumped  steadily  by  a  cream  pump 
over  the  heater,  a  short  length  of  fluming  carryhig  it  to  the  attemperating  tanks. 

The  pipes  of  the  attemperators,  which  have  the  up-and-down  motion,  may 
also  have  hot  water  pumped  through  them  by  the  same  steam  pump  and 
necessary  pipe  connections.  This  is  rarely  found  necessary,  except  occa- 
sionally during  the  coldest  days  in  the  winter. 

The  cream  passes  off  the  heater  into  the  tanks  at  from  160  to  170  degrees 
Fah.,  and  is  left  in  the  tanks  for  about  half  an  hour  ;  450  gallons  an  hour 
can  be  heated  to  a  temperature  of  160  degrees. 

Cooling  is  then  commenced  by  pumping  ordinary  cold  water  through  the 
attemperator  pipes,  the  same  pump  being  used  for  this  purpose.  In  fact,  by 
a  series  of  pipes  and  taps,  the  one  pump  is  used  for  all  the  operations  neces- 
sary, viz.,  pumping  in  turn  boiling  water,  cold  water,  and  finally  cold  brine. 
Cooling  is  continued  until  the  cream  is  reduced  to  a  temperature  of  48 
degrees,  and  is  churned  next  day  at  that  temperature. 

Points  to  be  Observed. 

The  whole  operation  is  very  simple.  The  point  requiring  most  attention  is 
to  drive  the  cream  pump  to  deliver  the  cream  over  the  pipes  at  a  speed  for  the 
most  effective  heating,  but  this  applies  to  practically  all  pasteurisers  of  the 
Flash  type. 

Other  points  necessary  to  observe  are  as  follows  : — 

It  is  advisable,  after  heating  has  been  finished,  to  rinse  the  remaining 
adhering  cream  off  the  heater  by  pumping  hot  clean  water  over 
the  pipes  immediately.     After  doing  this,  and  to  make  the  pipes 
easier  to  clean,  cold  water  should  be  pumped  through  the  heater. 
Hose  connections  for  the  attemperator  coils  .should  consist  of  the  best 
steam  hose. 
Mr.  McDermott  is  of  the  opinion  that  a  heater  of  a  greater  height  than  the 
one  he  is  using,  which  is  the  one  originally  installed  at  the  factory  for  cooling, 
would  give  still  more  satisfaction. 

Comment  by  Acting  Dairy  Expert. 

Mr.  L.  T.  Maclnnes  adds  : — This  system  is  practically  a  combination  of  the 
two  chief  methods  of  pasteurisation,  and  a  similar  arrangement  would  meet  the 
requirements  of  a  factory  manufacturing  from  2  to  3  tons  of  butter  per  week. 

It  is  of  interest  to  note  tliat  on  examination  of  butter  manufactured  from 
cream  pasteurised  under  the  system  described,  it  was  found  to  be  of  choicest 
grade,  and  showed  no  signs  of  a  cooked  flavour. 
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A  Fungus  Disease  of  Mice* 

G.  P.  DARNELL-SMITH,  B.Sc,  F.LC,  F.C.S.,  Biologist. 
The  mice  plague  has  diminished,  if  it  has  not  entirely  disappeared.  For- 
tunately, whenever  animals  congregate  together  and  breed  in  vast  numbers 
in  a  limited  area,  sooner  or  later  an  epidemic  disease  generally  breaks  out 
and  kills  off  a  large  number  of  them.  Seldom,  if  ever,  are  all  of  them  killed 
off;  a  few  survive  to  carry  on  the  race  and  transmit  their  immunity.  If  the 
disease  persists,  their  immunity  is  likely  to  increase  as  they  breed,  and  the 
most    susceptible    die ;    if  the  disease    disappears    from    the    locality,   their 


Two  mice  attacked  by  the  fungus  disease  known  as  "  Favus."    The  fungus  is  seen  as  wliite^patehes 
in  th3  neighbourhood  of  the  ears.    (Natural  size.) 

immunity  is  likely  to  disappear  also  in  course  of  time,  no  selective  action 
taking  place.  A  number  of  mice  appear  to  have  died  of  disease.  One  disease 
that  killed  some  of  them,  it  is  difficult  to  estimate  how  many,  was  a  fungus 
disease  known  as  Favus.  This  made  its  appearance  in  several  districts.  The 
illustration  shows  two  mice  attacked  by  it.  These  mice  were  preserved  in 
formalin  solution,  hence  the  details  of  their  fur  and  of  the  fungus,  which  were 
wet,  do  not  stand  out  particularly  well  in  the  photograph,  but  on  the  head  of 
each  mouse  near  the  ears  there  is  visible  a  white  growth.  This  is  due  to  the 
Favus  fungus,  and  under  the  microscope  fungus  threads  and  spores  are  to  be 
found  in  it.  The  mouse  on  the  left-hand  side  is  very  badly  attacked  ;  the 
white  patch  on  the  side  of  the  mouse  on  the  right-hand  side  is  not  due  to  the 
fungus. 
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There  is  some  little  doubt  as  to  the  actual  species  of  fungus  causing  the 
Favus  disease,  but  this  much  is  certain :  it  infects  mice  and  kills  them ;  it 
also  infects  other  animals.  It  infects  man  and  sets  up  a  species  of  "  ring- 
worm "  disease  that  is  even  more  serious  than  the  ordinary  form  of  ringworm. 
It  would  be  well,  therefore,  if  any  diseased  mice  have  been  handled,  or  if 
material  in  which  a  large  number  have  been  present  has  been  dealt  with,  to 
subsequently  disinfect  the  hands  and  arms  by  swabbing  them  over  with  a 
weak  solution  of  formalin  (1  part  of  commercial  formalin  in  500  parts  of 
water)  and  the  head  and  neck  with  a  weaker  solution. 

Marshall*  thus  refers  to  the  Favus  disease :  "Favus  is  caused  by  Achorion 
schonleinii  (Remak),  and  affects  man,  cats,  dogs,  mice,  rabbits,  and  fowls,  and 
many  wild  animals.  This  is  characterised  by  crusts,  thickened  at  the  edges  and 
somewhat  cup-shaped  in  the  centre,  composed  of  the  mycelium  of  the  mould 
cemented  together  into  masses  of  glairy  substance.  Below,  these  crusts  ai-e 
in  contact  with  the  true  skin.  The  fungus  penetrates  especially  into  the  hair 
follicles  and  hairs  themselves,  which  later  are  shed.  It  attacks  different 
species  of  animals  with  varying  symptoms,  but  produces  more  serious  lesions 
than  those  of  Trichophyton^  Favus  is  especially  serious,  as  it  attacks  man. 
Efforts  to  show  that  this  fungus  is  merely  a  parasitic  form  of  some  species  of 
higher  fungi  have  failed.  The  diseased  conditions  have  become  so  well 
defined  and  are  reproduced  so  uniformly  as  to  indicate  a  fixed  habit  in  the 
■organism,  whatever  its  source  or  relationship." 

*  Marshall,  Charles  E.     Microbiology,  •2nd  Edition,  p.  727. 
t  Barber's  Itch  or  Ringworm  is  due  to  the  fungus  Trichophyton  tonsurans. 


The  Peach  Tip  Moth. 


A  CORRESPONDENT  recently  forwarded  specimens  of  tips  of  the  young  shoots 
of  peach  trees  which  had  died  from  some  cause  unknown  to  him.  In  reply, 
the  Fruit  Expert  (Mr.  W.  J.  Allen)  stated  that  the  dying  of  the  tips  of 
shoots  was  caused  by  the  larvaj  of  the  peach  tip  moth.  The  grubs,  when  they 
hatch  out  from  the  eggs  laid  by  the  moth,  attack  the  very  tip  of  a  tender 
shoot,  and  eat  their  way  down  through  the  centre,  causing  the  tips  to  wither 
and  die.  The  Department  has  carried  out  experiments  with  poison  sj^rays, 
such  as  arsenate  of  lead,  but  so  far  they  have  not  given  satisfactory  protec- 
tion, probably  because  the  tip  grows  very  fast  and  is  only  protected  by  the 
poison  for  a  ^•ery  short  time  after  spraying.  Attempts  at  control  are  there- 
fore at  present  confined  to  reducing  the  number  of  the  insects.  If  the  tips 
can  be  taken  from  the  tree  before  the  grub  has  left  them  to  find  a  suitable 
liiding  place  to  pupate,  they  can  be  destroyed  by  burning.  A  bandage  of 
some  thick  material  such  as  old  dark  cloth  or  bagging  could  be  tied  around 
the  stem  or  main  Hmbs  of  the  tree  and  examined  regularly  twice  a  week, 
and  any  tip  moth  larvfe  or  pup.-e  hiding  in  them  killed.  The  later  broods  of 
this  moth  will  also  attack  the  fruit  in  similar  manner  as  the  codlin  moth 
attacks  pome  fruits.  Any  infested  fruit  should  he  destroyed  by  burning  or 
boiling.  The  effect  of  such  methods  as  those  indicated  is  often  partially 
nullified  by  other  trees  in  the  neighbourhood  being  neglected. 
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A  Simple  Porm  of  Mouse-trap  eor  Use  on  1'arms. 

Particulars  of  a  successful  form  of  mouse-trap  have  been  su])plied  by  Mr. 
W.  F.  Seller,  of  Pleasant  Hills,  through  the  courtesy  of  Mr.  James  Pemell. 
Mr.  Seller  has  caught  195  mice  in  one  trap  in  one  night  at  the  side  of  a  hay- 
stack. 

While  various  forms  of  mouse-traps  have  been  used  during  the  recent 
infestation,  and  possibly  many  farmers  are  familiar  with  this  particular  type, 
it  may  be  found  new  to  others,  and  a  description  is  therefore  appended. 

The  top  of  a  kerosene  or  petrol  tin  is  removed,  and  holes  bored  about 
2  inches  from  the  top.  No.  8  or  10  fencing  wire  is  inserted  through  one  hole, 
then  through  a  round  tin  (with  a  lid,  such  as  a  2  lb.  treacle  container)  4  to 
6  inches  long  and  3  or  4  inches  in  diameter,  and  finally  through  the  other 


hole  in  the  kerosene  tin,  so  that  the  round  tin  will  revolve  easily.  Then  sink 
the  tin  half  way,  or  more,  in  the  ground,  fill  the  tin  half  full  of  water,  and 
rub  a  little  fat  on  the  roller.  Place  a  few  stones  or  boards  round  the  tin 
for  the  mice  to  run  up  on,  and  as  soon  as  they  jump  on  the  I'oller  their 
weight  will  cause  it  to  revolve  and  they  are  dropped  into  the  water. 

The  traps  should  be  cleared  every  ^_^a^^ 

morning,    and    fresh    water    added 
twice  a  week. 

Mr.  Pemell  suggests  a  modifica- 
tion,and  uses  the  top  of  the  kerosene 
tin,  cut  and  bent  as  marked.  The 
tray  thus  made  should  hang  very 
freely,  and  should  be  well  greased. 
He  states  that  when  the  rats  were 
prevalent  in  Sydney  some  years  ago 
the  ratcatchers  used  as  a  bait  a 
paste  made  of  condensed  milk  and 
cheese,  which  was  found  very  effec- 
tive. This  might  be  used  to  rub  on 
the  roller  or  tray. 

The  illustrations  show  the  way  in  which  both  forms  may  be  used. 


6'/z 

INCHES 
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The    JVlcxican    Apple    (Casimiroa  edulis) 

in  the  Botanic  Gardens* 


E.  N.  WARD,  Superintendent,  Botanic  Gardens,   Sydney. 

Three  years  ago  I  prepared  the  following  note  for  the  Annual  Report : — 

"  Casimiroa  edulis  La  Llave  (RutacecB),  fruited  for  the  first  time.  It  is  a 
medium-sized  tree,  of  free  growth,  with  pale  green  leaves  and  green  flowers 
borne  in  racemes.  The  fruit  is  as  large  as  a  medium-sized  apple,  delicious 
in  flavour,  flesh  white  and  melting,  similar  to  a  Williams  Bon  Chretien  pear; 
skin  yellow,  like  the  Cleopatra  apple  when  ripe,  with  a  stone  nearly  as  large 
as  an  almond.     After  eating  the  fruit  none  of  the  sleepy  after-effects  which 


Mexican  Apple 
Inflorescence  showing  stamens,  petals,  and  fruit  in  earliest  stage. 

it  is  supposed  to  produce  were  noticed.  The  crop  was  not  free  enough  as 
yet  to  recommend  growing  commercially,  but  I  believe  that  in  the  hands  of 
a  fruit  expert  it  could  be  made  to  bear  freely  like  some  of  the  persistent 
varieties  of  pears  " 

Since  the  above  was  written,  careful  note  has  been  taken  of  its  habits  of 
growth,  flowering  and  fruiting.  It  was  planted  about  ten  years  ago,  when 
it  grew  quickly  into  a  tall  slender  plant,  something  after  the  style  of  an 
unpruned  maiden  prune.  It  was  cut  back  to  -t  feet,  and  for  six  years  its 
growth  was  very  much  restricted  in  order  to  give  surrounding  plants  room 
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The  Mexican  Apple  (lasimiroa  etbilis). 
Showing  type  of  foliage  and  flowers,  immature  fruit,  and  almost  ripe  fruit  on  the  one  branch. 


136  Agricultural  Gazette  of  N.S.W.  [Feb.  2,  1918. 

to  grow  also.  During  the  year  previ(^S|||a  the  arrival  of  members  of  the 
British  Association  for  the  Advancement^  Science  (1914),  it  was  decided 
to  leave  certain  trees  unpruned  to  show  as  much  as  possible  their  natural 
characters,  and  this  Casimiroa  was  one  of  them.  The  effects  of  this  was 
that  the  long  shoots  of  the  previous  season  began  to  flower  and  eventually 
set  some  fruit.  Since  then  the  tree  has  only  been  thinned  out  just  sufficient 
to  let  air  and  light  in,  and  has  now  grown  to  the  height  of  15  feet.  During 
1915  it  flowered  profusely  but  set  no  fruit.  Last  year  it  flowered  both  in 
spring  and  autumn,  and  both  crops  of  flower  set  fruit,  which  ripened,  and 
was  eaten  with  again  no  ill  effects.  The  seeds  were  sown  and  germinated, 
and  these  plants  in  due  course  were  planted  in  the  Botanic  Gardens  for 
a  further  test  to  ascertain  how  soon  it  could  be  made  to  reach  its  fruiting 
stage. 

At  the  present  time  this  plant  can  be  termed  a  typical  rutaceous  fruit 
tree,  if  the  Citrus  be  taken  as  the  type,  for  it  is  in  full  growth,  is  in  flower, 
is  carrying  a  second  crop  of  fruifc  as  large  as  marbles  and  has  also  a  payable 
crop  of  fruit  that  will  soon  be  ripe-,  as  big  as  apples,  and  in  places  hanging 
in  bunches  of  from  four  to  seven. 

Unfortunately,  this  Mexican  apple  as  an  edible  fruit  has  a  big  handicap 
against  its  becoming  popular,  for  as  far  back  as  1876,  in  a  standard  work 
"  The  Treasury  of  Botany,"  the  following  passage  occur? :  "  Casimiroa 
edulis  is  a  tree,  native  of,  and  cultivated  in,  Mexico.  Its  fruit,  when  eaten, 
has  an  agreeable  taste,  but  induces  sleep,  and  is  unwholesome.  The  seeds 
are  poisonous.  The  bark  of  the  tree  is  bitter,  and  it,  as  well  as  the  leaves, 
and  also  the  seeds,  when  burnt  and  reduced  to  powder,  are  used  medicinally 
in  Mexico." 

If  having  a  good  "  feed  "  of  this  fruit  is  any  test,  the  writer  can  vouch 
for  its  being  harmless,  also  for  its  being  very  luscious  and  enjoyable.  It  is 
a  pity  that  such  a  fruit  should  have  this  slur  on  its  character  unless  there  is 
good  cause  for  it. 

Some  of  the  present  crop  will  be  used  in  an  endeavour  to  obtain  a  reliable 
medical  and  chemical  opinion  on  the  question  of  its  being  wholesome  or 
otherwise,  Avhilst  the  rest  will  be  propagated  with  a  view  to  obtaining  a 
cultural  test  on  practical  orchard  lines. 
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The  Peanut* 


W.  D.  KERLE,  Assistant  Inspector  of  Agriculture,  and  Experimentalist, 
Havvkesbury  Agricultural  College. 

Introduction. 

An  investigation  of  the  possibilities  of  peanut  cultivation,  both  as  to 
production  and  market,  together  with  numerous  inquiries  by  farming  interests, 
has  led  to  this  summary  of  the  available  information  from  departmental  and 
other  sources.  It  is  only  too  apparent  that  our  own  information  must  be 
very  largely  supplemented  by  the  accumulated  knowledge  of  countries  with 
an  extensive  peanut  experience. 

Free  use  has  also  been  made  of  reports  of  field  trials  made  by  the 
Experimentalists  at  Grafton  Experiment  Farm  (Mr.  K.  B.  MacPherson) 
and  at  Yanco  Experiment  Farm  (Messrs.  A.  N.  Shepherd  and  J.  M.  Pitt). 

The  peanut  (Arachis  hypoycea  Linn.)  is  known  in  different  localities  as 
the  groundnut,  earthnut,  goober,  ground  pea,  pindar,  and  mandubi. 

Its  native  habitat  has  been  for  a  long  period  a  matter  for  dispute  among 
botanists,  and  has  never  been  definitely  settled.  Some  favour  an  African 
origin,  but  the  weight  of  evidence  brought  by  De  Candolle*  seems  to  indicate 
beyond  doubt  a  Brazilian  origin.  It  has  never  been  found  in  a  wild  state, 
but  the  fact  that  six  other  species  of  the  genus  have  been  found  wild  in 
Brazil  is  significant.  It  became  an  extensively  cultivated  plant  between  the 
tropics  of  the  eastern  continents  many  years  before  its  merits  were  recognised 
in  the  supposed  land  of  its  origin.  Authentic  records  show  it  to  have  been 
an  important  article  of  food  of  the  African  natives  in  the  seventeenth  centur}', 
for  it  to  have  been  included  in  the  cargoes  of  slave  ships  as  part  of  the 
provisions  for  the  captive  negroes.  This  has  led  many  botanists  to  believe  it 
is  of  Eastern  origin,  and  to  endeavour  to  trace  its  spread  from  Japan  or  China 
through  India  to  Africa.  If  it  is  of  Brazilian  origin,  then  we  might  w^ell 
ask  how  the  species  came  to  be  distributed  in  the  old  world.  De  Candolle, 
than  whom  we  have  no  more  reliable  authority,  is  inclined  to  believe  "that 
the  first  slave  ships  carried  it  from  Brazil  to  Guinea,  and  the  Portuguese 
from  Brazil  into  the  Islands  to  the  south  of  Asia  in  the  end  of  the  fifteenth 
century."  * 

One  of  the  greatest  peanut-producing  countries  of  the  present  day  is  the 
United  States  of  America.  The  connnercial  importance  of  the  peanut  there 
dates  from  between  1865  and  1875,  although  it  was  introduced  in  the  early  days 
of  settlement.  The  development  of  the  industry  in  the  last  forty  years  has 
been  phenomenal,  owing  to  the  soil  and  climate,  particularly  of  the  eastern 
states,  being  admirably  suited  to  its  growth,  and  to  the  increasing  demand 
for  home  consumption  in  the  wide  range  of  purposes  for  which  it  is  adapted. 

*  L'origine  des  Plantes  cultivees. 
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In  the  last  ten  years  the  increase  in  production  has  been  very  rapid,  and  the 
most  recent  valuation  in  the  peanutbelt  gave  the  holdings  as  worth £4,000,000, 
No  less  than  220,000  farms,  aggregating  885,000  acres,  are  engaged  in  peanut 
production. 

In  1908  the  estimated  value  of  the  commercial  crop  was  £2,400,000,  and 
since  then  there  has  been  an  increase  of  25  per  cent. 

With  regard  to  the  cultivation  of  the  crop  in  Australia,  practically  nothing 

has  been  done  on  a 
commercial  scale.  In 
New  South  Wales 
the  first  introduction 
of  American  varieties 
by  the  Department 
of  Agriculture  was 
made  in  1912,  since 
which  year  they  have 
been  given  a  thorough 
trial  and  have  proved 
beyond  doubt  that 
they  are  eminently 
suitable  for  our  cli- 
mateandsoils.  Excel- 
lent yields  have  been 
obtained,  and  when 
their  commercial 
value  is  thoroughly 
realised  and  the 
proper  labour-saving 
implements  have  been 
obtained,  &c.,  there 
should  be  a  big  future 
for  the  crop  in  New 
South  Wales,  Queens- 
land, and  Victoria. 
We  should  at  least 
endeavour  to  produce 
the  £30,000  worth 
of  nuts  annually 
imported  from  China  and  Japan  to  supply  the  local  domestic  demand. 

Although  peanuts  are  usually  x-egarded  only  as  the  roasted  article,  this  is 
only  one  form  in  which  they  are  used.  They  are  used  very  extensively  in  the 
manufacture  of  confections  and  food  products.  It  is,  for  example,  one  of  the 
most  important  of  the  world's  oil  products,  the  United  States  alone  utilizing 
nearly  1,000,000  gallons  annually  in  the  manufacture  of  oleomargarine. 

As  a  farm  product  it  is  of  considerable  importance,  for  the  entire  plant  is 
almost  a  balanced  ration,  being  rich  in  protein,  carbohydrates,  and  fat. 


Fij.  1. — The  Peanut  Plant  showing  bacteria  nodules. 
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Botany. 

The  peanut  belongs  to  the  order  Leguviinosch,  and  is  botanically  namefl 
Arachis  hyporjcea  Linn.,  in  reference  to  the  characteristic  manner  in  which  the 
fruit  is  matured  underground.  Among  the  members  of  the  order  it  is  unique, 
for  no  other  plant  possesses  this  peculiar  habit. 

It  is  an  annual;  and  strictly  speaking,  its  fruit  is  not  a  nut  but  a  true  pea. 
Its  stems  are  procumbent,  spreading  or  erect,  angular,  thick,  pale-green  and 
hairy,  especially  towards  the  extremities.  The  leaves  are  compound,  leaflets 
obovate,  micronate,  margin  entire,  ciliate  when  young,  smooth  and  almost 
leathery  with  age,  leaves  closing  slightly  at  night  and  in  rainy  weather.  The 
flowers  are  small  and  yellow  in  colour,  and  carried  at  the  end  of  a  calyx 
tube  with  the  ovary  at  the  base.  As  soon  as  fertilisation  takes  place  the 
petals  fall,  the  peduncle,  or  short  thick  stem  that  carries  the  lower  portion 
of  the  flower,  elongates  and  penetrates  the  soil,  where  the  ovary  at  its 
extremity  begins  to  enlarge  and  develop  into  a  pale,  wrinkled,  slightly 
curved  pod  containing  edible  seeds.  If  after  the  fall  of  the  flower  the 
peduncle  does  not,  through  accident,  penetrate  the  soil  it  withers  ofi^  and 
dies.  The  pod  is  woody  and  veined,  the  testa  red  or  brown,  and  the  embryo 
possesses  two  large  fleshy  cotyledons  and  a  very  short  radicle.  The  roots  of  the 
plant  are  branched,  but  not  fibrous.  Characteristic  of  the  Leguminoscf,  it 
contains  on  its  rootlets  tubercles  of  various  sizes.  These  tubercles  or  nodules 
contain  myriads  of  microscopic  organisms  (rhizobia),  which  have  the  power 
of  collecting  the  free  nitrogen  of  the  atmosphere  and  storing  it  within  the 
tubercle,  where  it  can  be  utilised  by  the  plant  or  may  suj'plement  the  nitrogen 
content  of  the  soil.  For  this  reason  the  peanut  is  a  most  desirable  crop  for 
soil  renovating  or  improvement.     (Fig.  1.) 

Climate. 

The  peanut  will  thrive  under  a  wide  range  of  climatic  conditions,  but  that 
best  suited  to  the  production  of  profitable  crops  is  one  in  which  maize  will 
grow  luxuriantly.  Ideal  climatic  conditions  are  an  early  spring,  a  moderately 
hot  summer  of  even  temperatures  with  light  rainfall,  and  a  couiparatively 
dry  autumn,  so  that  harvesting  may  take  place  with  the  minimum  of  injury 
to  the  nuts  and  vines.  The  crop  is  very  susceptible  to  frost ;  a  climate  in 
which  there  is  a  season  of  five  months  free  from  frost  is  necessary. 

Being  such  a  largely  cultivated  plant  and  a  native  of  intertropical 
countries,  it  might  be  regarded  as  only  suita))le  for  warm,  moist  climates, 
but  it  has  been  very  successfully  cultivated  in  the  United  States  as  far  north 
as  the  southern  portion  of  the  States  of  Illinois  and  New  Jersey.  It  has  been 
noticed,  however,  that  the  climate  affects  the  quality  of  the  nuts,  those 
grown  in  tropical  countries  having  a  considerably  higher  oil  content  than 
the  same  varieties  grown  in  the  temperate  zones,  and  consequently  are  the 
more  valuable  for  human  food.  Analysis  of  the  same  vai'ieties  grown  in 
different  latitudes  would  seem  to  indicate  that  "  the  content  of  oil  is  in 
inverse  proportion  to  the  distance  from  the  Equator."* 

•  Farmers'  Bulletin,  No.  2.5.     U.S.  Dept.  of  Agric. 
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That  portion  of  our  own  State  which  most  nearly  approximates  the  ideal 
climatic  conditions  for  the  peanut  is  the  North  Coast.  There  are,  however, 
other  districts  where  it  could  be  grown  with  a  similar  measure  of  success,, 
particularly  for  oil  production  and  for  feeding  to  stock.  In  the  United  States 
the  limits  of  profitable  production  are  between  the  parallels  of  26  degrees 
and  40  degrees  north  latitude,  the  nvits  most  in  demand  for  human  food 
being  those  raised  between  36  degrees  and  37  degrees.  The  whole  of  New 
South  Wales  lies  within  the  corresponding  parallels  of  south  latitude- 
While  taking  cognisance  of  this  similarity  of  latitudes,  we  must  not  lose  sight 
of  the  modifications  in  climate  due  to  the  very  diflTerent  distribution  of  land 
masses  and  ocean  currents  in  the  two  hemispheres.  The  Department's 
experience  indicates  the  Murrumbidgee  Irrigation  Area  and  the  North  and 
Central  Coast  as  climatically  suitable  districts,  but  it  is  exceedingly  likely 
that  the  establishment  of  the  pearnit  in  those  localities  will  lead  to  its 
profitable  production  in  most  parts  of  the  State,  with  the  exception  of  the 
highlands  and  southern  slopes. 


Fig.  2.— Preparing  Land  for  Peanuts 


Soil. 


The  class  of  soil  that  will  produce  the  most  marketable  nut  for  roasting  is 
a  light,  sandy,  calcareous  loam,  greyish  in  colour,  and  with  a  well-drained 
clay  subsoil.  Dai'ker  soils  contain  a  high  percentage  of  iron  or  other  mineral 
or  organic  matter,  which  may  impart  to  the  pods  a  dark  stain  and  depreciate 
their  market  value.  It  is  important  to  realise  that  this  staining  of  the  shell 
has  no  detrimental  influence  on  the  quality  of  the  kernels.  However,  as  is 
the  case  with  all  other  crops,  cognisance  must  be  taken  by  the  producer  of 
market  prejudices,  and  he  can  only  hope  that  the  future  will  see  a  more 
rational  and  scientific  basis  for  market  standards. 

Although  a  sandy  soil  with  a  moderate  amount  of  humus  and  rich  in  lime 
is  regarded  as  ideal,  the  largest  nuts  and  often  the  heaviest  yields  are  obtained 
on  clay  soils  containing  a  high  lime  content.  Practically  any  soil  that  can 
be  reduced  to,  and  kept  in,  a  friable  condition  will  grow  peanuts.     It  is 
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essential  for  the  soil  to  contain  a  fair  percentage  of  lime  in  an  available 
form,  or  unfilled  pods  will  result.  Stiff  tenacious  clays  (which  are  invariably 
cold  and  inert),  sour,  badly-drained  soils,  and  those  which  become  so  set  and 
firm  on  the  surface  as  to  prevent  penetration  of  the  peduncle  and  consequent 
failure  to  pod,  are  quite  unsuitable  for  peanut  growing. 

In  this  State  there  is  an  abundance  of  soils  that  will  produce  to  perfection 
the  bright,  clean  pod  required  for  roasting,  and  an  even  larger  area  is  avail- 
iible  for  the  production  of  the  less  attractive,  though  often  larger,  nut,  for  use 
in  the  manufacture  of  confections,  peanut  oil,  i&c,  or  for  use  on  the  farm  as 
food  for  live  stock. 


F;g.  3. — The  Pulverising  Harrow 

Preparation  of  the  Soil. 

The  factors  chiefly  influencing  the  preparation  of  the  soil  are  its  physical 
nature,  the  climate,  and  the  time  of  sowing.  The  object  is  to  have  available 
at  sowing  time  a  deep,  friable  seed-bed,  with  5  or  6  inches  of  well-worked  soil. 
The  cultural  methods  adopted  to  obtain  these  conditions  will  depend  on  the 
district.  In  the  coastal  districts,  where  the  cropping  is  usually  intense,  only 
.short  periods  are  available  for  preparation.  As  soon  as  the  preceding  crop 
has  been  harvested,  the  land  should  be  ploughed,  care  being  taken  to 
completely  cover  any  stubble  or  organic  matter,  which  must  be  well  decayed 
before  sowing  is  attempted. 

The  ploughing  should  be  deep  (6  or  7  inches),  but  the  subsoil  must  not  be 
brought  to  the  surface.  After  ploughing,  harrows  and  cultivators  should  be 
employed  to  work  the  soil,  which  can  be  allowed  to  lie  idle  until  sowing  time, 
c 
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when,  if  it  has  been  set  by  rain,  it  should  be  cross-ploughed  to  a  depth  of 
4  or  5  inches,  harrowed  and  sown.  If  it  is  still  in  a  fairly  loose  condition,  it 
will  only  be  necessary  to  cultivate  to  prepare  for  sowing,  using  the  spring- 
tooth  or  disc  cultivator.  A  handy  implement  which,  following  the  plough, 
turns,  pulverises  and  levels  the  soil  in  one  operation,  leaving  it  in  a  good 
condition  for  sowing,  is  the  pulverising  harrow  (Fig.  3).  When  the  surface 
is  cloddy  or,  in  the  case  of  sandy  soils,  rather  too  loose,  a  very  effective 
implement  that  will  leave  the  soil  in  a  compact,  fine,  but  not  smooth  condition 
is  the  packer  (Fig,  4). 

It  is  essential  that  all  possible  means  should  be  adopted  to  destroy  weed 
growth,  so  that  a  clean  fallow  is  presented  when  the  seed  is  sown,  otherwise 
the  young  peanut  plant  will  be  suffocated.  In  general  it  niiglit  be  said,  for 
the  coast  il  districts,  that  the  preparation  necessary  for  maize  is  equally  as 


Fig.  4. — The  Pulverher  and  Packer. 

efficacious  for  peanuts.  In  less  favoured  districts  where  the  rainfall  is 
normally  meagre,  more  thorough  cultivation  is  necessary  to  conserve  the 
moisture  that  falls  before  sowing,  and  thus  to  augment  the  rainfall  of  the 
growing  period. 

In  these  districts  early  autumn  ploughing  is  necessary,  as  is  harrowing  or 
cultivating  after  every  rain  of  any  magnitude  in  order  to  conserve  all  the 
moisture  possible.  At  seeding  time  it  is  only  necessary  to  cultivate  and 
harrow  to  prepare  the  soil  for  sowing  ;  in  fact,  ploughing  at  that  time  may 
result  in  serious  loss  of  moisture  by  evaporation. 

In  districts  where  the  rainfall  is  excessive  for  several  months  of  the  year, 
or  where  the  drainage  is  poor,  slight  sowing  ridges  should  be  constructed  in 
preference  to  drilling. 

The  peanut  responds  to  thorough  cultivation  more  quickly  than  most  crops, 
and  every  effort  should  be  made  to  produce  a  seed-bed  characteristically  fine, 
mellow,  and  clean. 

{To  be  continued.) 
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Poultry  Notes* 

Eebruary. 


JAMES  HADLINGTON,  Poultry  Expert. 

A  FEATURE  of  the  past  month  which  indicated  the  progress  that  is  being 
made  in  the  poultry  industry  was  the  meeting  in  Sydney  of  an  Inter-State 
Conference  of  the  National  Utility  Poultry-Breeders'  Association.  The 
decisions  there  arrived  at,  and  the  discussions  that  took  place,  will  have  an 
important  influence  in  moulding  the  course  of  the  poultry  industry.  Among 
the  many  matters  of  vital  importance  that  came  under  discussion  was  the 
adoption  of  standards  for  the  guidance  of  utility  poultry  breeders,  and  the 
judging  of  their  birds. 

Hitherto  a  good  deal  of  misunderstanding  has  existed' among  utility  men 
on  the  subject  of  standards.  One  had  only  to  mention  the  points  of  a 
breed  to  be  deemed  to  be  talking  about  show  birds.  It  is  to  be  hoped  that 
the  discussion  that  took  place  at  the  Conference,  together  with  a  lecture 
given  by  the  writer  on  one  of  the  evenings,  will  help  to  clear  away  some  of 
this  misconception,  and  inculcate  the  necessity  that  exists  for  the  better 
understanding  of  points  of  the  breeds,  both  from  a  standard  and  utility  point 
of  view. 

As  an  instance  of  the  awakening  in  regard  to  the  necessity  for  standards,  it 
may  be  mentioned  that  less  than  four  years  ago,  when  the  Department  sought 
to  introduce  the  minimum  weight  standards  into  the  Hawkesbury  Agricul- 
tural College  egg-laying  competition,  considerable  opposition  was  shown  to 
the  innovation.  To-day,  the  necessity  for  such  a  standard  has  been  almost 
universally  recognised  by  poultry  breeders  throughout  Australia,  and  the 
principle  has  been  adopted  in  the  laying  competitions  in  other  States. 

Unfortunately,  the  novice  poultry-farmer  has  been  led  to  believe  that  by 
procuring  certain  lines  of  blood,  deemed  to  be  of  high  productive  strain,  and 
by  selecting  his  breeders  on  some  systems  of  measui'ing  the  pelvic  bone, 
abdomen,  (fee,  a  knowledge  of  breed  characteristics  is  unnecessaiy ;  at  any 
rate,  only  too  many  have  acted  on  these  principles.  As  has  previously  been 
pointed  out,  in  so  far  as  the  preservation  of  breeds  is  concerned,  this  practice 
has  been  a  fatal  mistake,  with  the  result  that  many  flocks  of  what  should  be 
pure  breeds  showing  distinctive  character  have  degenerated  into  nondescripts; 
yet  their  owners  would  in  many  cases  consider,  from  the  fact  of  their  selecting 
on  the  systems  referred  to  above,  and  working  on  certain  lines  of  blood,  that 
they  were  breeding  on  scientific  lines. 

It  was  pointed  out  in  the  lecture  referred  to  that  there  could  be  no  scientific 
breeding  of  poultry  without  a  breed  standard  as  the  groundwork,  and  a 
working  knowledge  of  that  standard  on  the  part  of  the  breeder  which  will 
enable  him  to  select  in  accordance  with  the  standard  of  the  breed,  and  it  is 
folly  to  attempt  to  "  line-breed,"  which  many  do,  without  such  knowledge. 
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Anyone  aspiring  to  become  a  recognised  breeder  of  stud  poultry  should 
certainly  acquire  this  knowledge.  Not  only  so,  but  the  contemplated  action 
of  the  National  Utility  Poultry  Association  to  establish  a  breeders'  register  will 
eventually  compel  attention  to  this  fundamental  requirement  on  the  part  of 
those  wishing  to  register  as  suppliers  of  pure-bred  stock. 

It  might  be  mentioned  that  it  is  only  this  knowledge  that  will  help  the 
poultry  keeper  to  detect  impurity  of  breed.  Une  sees  simple  white  fowls,  for 
instance,  being  bred  from  as  White  Leghorns,  and  black  fowls  as  Black 
Orpingtons,  but  the  mere  fact  of  colour  or  size  does  not  constitute  them  to  V>e 
such.  Signs  of  impurity  in  White  Leghorns  might  be  detected  in  glaring 
instances  by  black  or  brown  feathers ;  but  perhaps  there  might  be  other 
signs — legs  other  than  yellow  (they  might  be  only  pale  or  bleached),  extreme 
broodiness  and  tinted  eggs.  There  might,  however,  be  more  subtle  indications 
thart  can  only  be  detected  by  a  knowledge  of  the  breed  character.  The  great 
danger  is  that  birds  may  be  used  for  breeding  where  a  taint  has  crept  in,  but 
in  which  the  indications  of  impurity  are  not  visible  although  carried  recessive 
in  the  blood.  Such  may  only  be  detected  through  individuals  in  a  flock.  The 
same  applies  to  Black  Orpingtons  and,  of  course,  other  breeds.  The  more 
visible  signs  of  impurity  of  breed  may  be  departure  from  type  :  for  instance, 
a  black  bird  may  be  of  Langshan  or  Plymouth  Rock  type,  or  perhaps  some- 
thing between  the  two,  the  result  of  the  introduction  of,  say,  a  clean-legged 
Langshan  or  a  black  sport  from  Plymouth  Pvocks.  In  addition  to  lack  of 
type  in  such  cases,  other  indications  would  be  expected  to  show  themselves  in 
the  flock,  such  as  yellow  or  willow  legs,  or  the  laying  of  pure  white  eggs; 
and  it  should  be  understood  that  the  eradication  of  these  faults,  once  intro- 
duced, becomes  extremely  difticult  by  ordinary  methods.  The  above  are  given 
as  instances  of  the  mistakes  made  by  poulti-y  keepers  when  not  equipped  with 
a  knowledge  of  the  standards. 

There  are,  perhaps,  more  culls  and  throw-backs  and  a  greater  tendency  to 
nondescript  specimens  among  poultry  than,  perhaps,  any  other  animals, 
principally  because  most  of  our  modern  breeds  are  of  comparatively  recent 
make-up.  The  result  of  this  is  that  less  reliance  can  be  placed  upon  lines  of 
blood.  Selection  in  the  light  of  standard  requirements  becomes,  therefore,  of 
the  utmost  importance,  and  it  is  satisfactory  to  note  that  this  question  is 
being  taken  up  seriously  by  utility  poultry-farmers  themselves. 

Standards  for  the  three  principal  breeds — White  Leghorn,  Black  Orping- 
ton, and  Pvhocle  Island  Red — with  illustrations  of  the  breeds,  were  published 
in  the  March  issue  of  the  Agricaltural  Gazette,  and  have  been  included  in 
"Poultry  Farming  in  New  South  Wales." 

The  following  is  the  standard  of  utility  poultr}^  of  all  breeds  adopted  by 
the  Conference : — 

UTILITY  POULTRY  STANDARD. 

Type-  . 

Colour  (Pl"m;ge  and  lobes)  accordance  witli  the  accepted  standard  of 

Leys  and  reel  (Lolour)  '.         tl      1  •      1 

Condition — Health,   furnishing,    brightness  j 
and  cleanliness  of  feather  and  legs.        J 


Feb.  2,  1918.] 


Agricultural  Gazette  of  N.S.W. 


145 


Gonformaliun — 

(a)  Length,  depth,  and  width,  proportionate  to  the  type  of  the  breed. 

(b)  Length  as  taken  from  llie  base  of  the  neck  to  the  base  of  the  tail. 

(c)  Depth  to  be  determined  by  the  vertical   space   between  the  liack  and  the  breast- 

bone and  between  the  end  of  the  breast- bone  and  the  pelvic  bones. 

(d)  Width  as  measured  across  the  saddle  and  immediately  behind  the  wings,  and  as 

indicated  by  the  distance  apart  of  the  legs. 
Freedom  from  Coarseness — 

(rt)  Shanks  strong,  as  differentiated  from  eitlier  extreme  coarseness  or  fineness  of  bone.. 

{/')  Pelvic  bones  strong  at  the  base — long,  fine,  and  straight. 

(c)  Tissue — Pelvic  bones  to  be  as  free  as  possible  from  gristly  covering. 
Jlead— Finely  modelled  ;  skull  deep  over  the  eyes,  full  and  rounded  at  back. 
Ei/es — Full,  bright,  and  expressive. 

Face — Bright,  lean,  free  from  feathering,  and  not  sunken. 

Comb  avd  Wattles — Neat,  fine  in  texture  and  medium  in  size,  avoiding  "  beefiness." 
Neck — Fine  and  fairly  long. 
Skin  avd  Ab  omen — Texture  of  skin  to  be  of  the  thinnest  and  finest  quality,  and  pliable  ; 

abdomen  to  be  elastic,  avoiding  sagging  in,  or  fulness  indicating  excess  of  fat. 
Plumage — Feathers  soft  and  silky,  close,  but  not  hard  as  in  Game  ;  fluff  moderate. 
Weights — Light  breeds  \  lb.  to  1  lb.  above  minimum,  and  heavy  breeds  1  lb.  to   1^   lb., 

above,  to  score  maximum  points  ;  if  in  excess,  to  be  cut  correspondingly. 


Leghorns 
Minorca 
Andabisians  ... 
Spanish 
Oampines 
Buttercups     ... 
Anconas 
Hamburghs   ... 

Orpingtons    ... 
Plymouth  Rocks 
Rhode  Island  Reds 
Sussex 
Langshans 
Wyandottes  ... 
Any  other  variety 


Minimum  Weights. 

Light  Breeds. 

lb. 

...     Cockerel,  5 


Pullet  (at  6  months  old) 
Any  Pullet 


5 
5 

,,  5 

4 

Heavy  Breeds.  lb. 
Cockerel,  7 
7 
„  7 


lb. 

4 
4 
4 
4 
4 
4 
3 


lb. 
Pullet,  5 

4i 
5 


Standard  Points.  Scale  of  Point.s. 

Type         

Colour  (plumage  and  lobes)     ... 
Legs  and  feet  (colour)  ... 
Condition 

Laying  Charart eristics. 

Conformation  (indicating  stamina  and  capacitj-) 

Freedom  from  coarseness 

Head 

Eyes 

Face 

Comb  and  wattles 

Neck         

Skin  and  abdomen 
Plumage  ... 
Weight    ... 


Maxinuira  Points- 
...     20 


20 


Total 


100 


DiSQUALIFICATION.S. 

Under  weight.  Wrytail. 

Any  indications  of  impurity  of  breed.  Dubbing  or  faking 
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REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of  the 
various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that  the 
Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Baukstown. 

Mr.  W.  Grant,  Superintendent  of  the  Outer  Domain,  Sydney,  gave  a  lecture 
■on  rose-growing  before  this  branch  on  26th  November.  Subsequent!}^  a  rose 
show  was  held  by  the  branch,  and  was  judged  by  Mr.  Grant. 

On  3rd  December  the  Assistant  Fruit  Expert,  Mr.  W.  le  Gaj'  Brereton, 
gave  a  lecture  on  spraying,  which  was  illustrated  by  lantern  slides. 

Bimbaya. 

The  monthly  meeting  of  this  branch  was  held  on  6th  December,  when  a 
number  of  suggestions  for  increasing  the  usefulness  of  the  organisation  were 
-discussed. 

It  was  decided  that  each  meeting  be  limited  to  the  consideration  of  one 
subject  as  formerly,  but  that  each  member  be  invited  to  contribute  to  the 
discussion.  Contributions  may  take  the  form  of  newspaper  clippings,  extracts 
from  books,  or  original  matter.  This  procedure  promises  to  greatly  facilitate 
■discussion,  and  will  assist  in  assembling  information  useful  to  the  branch. 
All  printed  matter  received  in  the  form  of  clippings  will  be  classified  and 
placed  in  a  scrap-book. 

It  was  further  decided  that  parcels  of  books  be  obtained  from  the  Public 
Xiibrary,  Sydney,  and  issued  to  members. 

Mr.  T.  HefFernan  lead  a  paper,  of  which  the  following  is  a  summary : — 

Droughts,  and  How  to  Prepare  for  Them. 

In  earlier  times  in  Australia  it  was  the  custom  in  dry  periods  to  move  cattle  to  relief 
•country.  But  the  possibilities  in  this  direction  were  limited.  Even  if  railway  lines 
were  much  more  numerous  nowadaj's  many  obstacles  would  still  remain.  Many 
valuable  flocks  and  herds  had,  however,  been  saved  by  this  means. 

Owing  to  the  somewhat  isolated  position  of  the  Bimbaya  district,  the  problem  was  how 
best  to  provide  for  cattle  at  home.  The  removal  of  milking  cows  to  relief  country  did 
not  seem  practicable  on  a  large  scale.  The  great  tendency  to  depend  upon  the  seasons 
and  the  natural  pastures  meant  that  in  good  seasons  one-half  of  the  grass  was  wasted, 
which  showed  that  with  normal  stocking  the  pastures  were  not  deficient,  but  that  owing 
to  the  difiiculties  in  the  way  of  conservation,  enormous  quantities  of  fodder  went  to  waste 
in  times  of  plenty. 

The  increased  value  of  stock  made  it  incumbent  on  farmers  to  adopt  means  for  their 
preservation.  In  rich  districts  such  as  theirs,  much  larger  areas  might  be  devoted  to 
drought-resistant  crops,  such  as  lucerne.     Not  only  did  this  plant  supply  abundance  of 
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fodder  for  immediate  use,  but  the  feed  could  be  conserved  more  advantageous!}'  in  the 
lorm  of  hay  than  many  other  fodders,  owing  to  its  immunity  from  the  ravages  of  rats  and 
mice.  Sutffcient  kicerne  had  been  grown  thioughoul  the  district  to  prove  the  suitability 
of  both  soil  and  climate. 

Another  method  of  making  provision  against  droughts — indeed,  an  increasingly  essen- 
tial factor  in  dairy-farming  and  in  every  other  branch  of  farming  wherein  stock  were 
kept  in  large  numbers — was  the  silo.  Silage  possessed  many  advantages  over  hay.  It 
could  be  more  cheaply  made  and  offered  a  wider  choice  of  crops.  Its  successful  manu- 
facture (lid  not  depend,  as  in  the  case  of  hay,  upon  a  succession  of  fine  days,  but  could 
be  proceeded  wilh  in  all  weathers.  Moreover,  it  would  keep  for  an  indefinite  period,  and 
thus  tended  to  add  stability  to  dairy-farming  operations.  The  Depaitment  of  Agricul- 
ture had  a  useful  bulletin  on  the  subject. 

Cotta  Walla. 
A  meeting  was  held  on  3rd  January,  at  which  Mr.  C.  Gilby  read  a  paper 
on  wool-classing  for  small  farmers'. 

Jilliby-Dooralong. 

On  3rd  December  Mr.  F.  Wigan,  Dair}-  Instructor,  gave  a  lecture  before 
this  branch  on  the  selection  of  dairy  cattle.  He  also  gave  a  lecture  in  the 
evening  to  thirty  members  of  the  branch  on  dairying  generally,  dealing 
chiefly  with  the  matter  of  making  the  farm  profitable  with  well  selected  cows 
by  careful  handling,  feeding,  &c.  Mr.  Wigan  urged  upon  members  the 
importance  of  testing  and  culling  their  herds,  pointing  out  the  necessity  for 
maintaining  a  high  standard  of  quality  in  the  cream  supply.  The  various 
causes  of  inferior  quality  in  cream  and  the  most  improved  methods  of  pre- 
venting contamination  were  carefully  explained. 

Lidcombe. 

Mr.  "W.  le  Gay  Brereton,  Assistant  Fruit  Expert,  gave  a  lantern  lecture 
on  spraying  on  17th  December. 

Middle  Dural. 
Mr.  L.  Gallard,  Fruit  Inspector,  gave  a  lantern  lecture  on  fruit  pests  on 
17th   December.     In  addition    to    the    lantern   views,    three   large   cases  of 
specimens  were  exhibited,  an  instructive  evening  being  the  result. 

Moss  Vale. 
A  meeting  was  held  on  28th  December,  at  which  Mr.  W.  H.  Ruffles  read 
a  paper,  of  which  the  following  is  a  summary  : — 

Vegetable- GROWING  in  the  Southern  District. 

Assuming  that  the  soil  is  alreadj'  prepared  by  deep  cultivation,  manuring,  '!tc  ,  we 
can  at  once  deal  with  the  question  of  local  production  of  vegetables  for  home  use  under 
intense  cultivation,  as  well  as  on  larger  areas,  the  produce  from  which  is  to  be  sold. 
The  lecturer  strongly  urged  that  each  person  should  grow  his  own  seed,  his  main  reason 
being  that  in  that  cold  climate  one  could  probably  grow  better  seed  than  what  could  be 
purchased.  In  that  district  there  was  only  one  main  season  on  which  they  could  safely  rely 
for  sowing — from  mid-spring  to  midsummer.  The  methods  of  planting  the  various  kinds 
of  vegetables,  together  with  the  care  of  same,  were  discussed.  The  growth  of  the  White 
Belgian  and  Orange  Giant  carrot  was  strongly  advocated,  thej-  being  excellent  for  the  table 
and  good  for  fodder,  besides  being  heavy  croppers  under  adverse  conditions,  although  of 
no  marketable  value,  as  the  carrots  lacked  the  recjuired  colour.  In  cabbages,  he  recom- 
mended the  Short-stem  Drumhead,  Succession,  and  Savoy  Drumhead  varieties.  Pumpkins, 
marrows,  and  tomatoes  should  be  started  early  in  3-inch  pots  under  cover,  as  they  then 
gained  considerable  time. 
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Quaker's  Hill. 

A  meeting  was  held  on  28th  December,  at  which  three  of  the  members — 
Messrs.  Nicholla!=,  Pye,  and  Gumming — gave  demonstrations  of  budding. 
The  derhonstrations  were  accompanied  by  explanations,  and  at  the  conclusion 
a  number  of  questions  were  answered.  Some  of  the  members  exhibited  some 
very  fine  samples  of  vegetables. 

Tennyson  (North  Richmond). 

The  monthly  meeting  of  this  branch  was  held  on  1st  December  at  Mr. 
Xi.  H.  Parker's  residence,  Tennyson.  Considering  the  weather,  the  attendance 
was  good. 

The  meeting  discussed  the  question  of  marketing  fruit,  and  a  committee  was 
.appointed  to  formulate  a  scheme  for  the  co-operative  disposal  of  fruit  and 
vegetables  in  the  Sydney  market. 

At  a  meeting  held  on  .5th  Januar}',  Mr.  V.  McMahon  read  a  paper,  from 
■which  the  following  paragraphs  are  taken,  Mr.  McMahon  grows  peas  on  an 
•extensive  scale. 

Pea-gkowing  in  tue  Kurrajong  District. 

Peas  may  be  grown  in  almost  all  Kurrajong  land,  but  there  are  only  certain  slopes  or 
.aspects  where  they  will  grow  successfully  during  the  months  of  June  and  July.  Generally 
speaking,  these  are  the  easterly  and  north-easterly  slopes — the  latter  being  most  suitable, 
though  there  are  some  such  slopes  in  Kurrajong  where  the  frost  is  veiy  severe  and  where 
waiter  peas  cannot  be  grown.  The  balance  of  Kurrajong  land  is  most  suitable  for  spring 
and  autumn  crops  ;  it  is  not  advisable  to  grow  them  during  the  hot  summer  months, 
though  there  may  be  a  few  low  spots  where  they  may  be  grown  in  the  summer. 

If  a  winter  crop  is  to  be  grown  on  land  for  the  first  time,  the  soil  need  not  be  worked 
to.)  deep,  as  a  great  supply  of  moisture  is  not  necessary,  there  being  more  loss  on  account 
■of  too  much  moisture  than  from  dry  weather.  After  a  light  ploughing  for  the  first  crop, 
fresh  land  may  be  turned  up  for  the  second  crop  by  ploughing  a  little  deeper,  and  so  on 
for  each  following  crop.  However,  if  the  crop  is  to  be  grown  in  the  warmer  months,  the 
ploughing  must  be  deeper  to  retain  the  moisture.  The  land  should  be  worked  down  fine, 
and  should  have  time -to  sweeten  before  the  crop  is  sown.  Should  rabbits  be  plentiful, 
the  enclosure  will  have  to  be  made  rabbit-proof. 

In  my  opinion,  the  varieties  most  suitable  to  Kurrajong  are  Yorkshire  Hero,  Senator, 
•and  American  Wonder.  Other  varieties  experimented  on  by  me  are  Stratagem,  Magnet, 
Sherwood,  and  Greenfeast.  The  seed  should  be  secured  from  a  reliable  firm  of  seedsmen. 
Looking  for  cheap  seed  is  not  advisable,  for  the  seed  is  to  the  crop  as  the  foundation  is  to 
H  building.  Yorkshire  Hero  is  most  prolific,  the  harvesting  extending  over  a  longer 
period  than  with  other  varieties.  Sometimes  four  or  five  pickings  may  be  taken  from  the 
one  bed  if  pickers  are  careful.  I  would  give  Senator  next  place  for  autumn  and  early 
spring,  but  it  makes  too  much  vine  for  winter  crop.  American  Wonder,  Greenfeasi, 
Magnet,  and  Sherwood  are  early  varieties,  the  first-named  having  preference  for  its  yield, 
and  the  others  are  also  placed  according  to  merit.  The  last,  though  it  bears  a  pod  with 
splendid  colour,  does  not  weigh  well,  the  pod  being  rather  puffy.  Magnet  bears  a  pretty 
little  pod,  fills  very  tightly,  weighs  well,  and  will  easily  bring  Is.  per  bushel  more  than 
Yorkshire  Hero.  My  trial  with  Stratagem  was  a  failure.  It  was  a  wet  season,  and  the 
vines  grew  about  5  feet  long  and  yielded  20  bushels  from  an  acre,  while  Yorkshire  Hero 
yielded  100  bushels  under  the  same  conditions. 

The  autumn  crop  should  be  sown  in  January  and  February  in  order  that  it  may  mature 
in  ten  to  twelve  weeks.  The  winter  crop  should  be  sown  in  March.  This  crop  takes 
much  longer  to  mature,  and  the  later  the  planting  the  longer  it  takes.  Sown  first  week 
in  March,  the  crop  will  be  ready  in  fourteen  to  sixteen  weeks,  and  if  sown  the  last  week 
in  March  it  will  perhaps  take  eleven  to  twenty  weeks.  The  spring  crop  should  be  sown 
in  April,  May,  and  June.  Sown  the  first  week  in  April  it  takes  the  crop  about  twenty 
weeks  to  mature,  and  from  this  time  on  the  plantings  do  not  take  so  long.  May  planting 
takes  about  sixteen  to  eighteen  weeks,  and  June  about  twelve  to  fourteen  weeks.  So 
that  April  to  June  plantings  mature  within  a  few  weeks  of  each  other,  as  the  April 
t)lanting  goes  almost  through  the  winter  without  blooming. 
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For  the  autumn  and  winter  crops  I  drill  from  east  to  west  if  possible.  The  blossom 
will  then  come  on  the  northern  or  sunny  side  of  the  row  and  have  the  sun,  which  is  most 
necessarj^  to  mature  the  crop  at  that  time  of  the  year.  The  drills  should  Ije  from  2  feet 
6  inches  to  2  feet  9  inches  apart,  and  the  seed  should  be  sown  as  evenly  as  possible  from 
2  inches  to  3  inches  deep,  allowing  from  1  bushel  to  H  bushels  per  acre.  The  seed  does 
not  rerjuire  much  moisture  to  germinate,  and  a  great  fall  of  rain  after  planting  in  the  cold 
months  is  likely  to  rot  it.  A  machine  may  be  used  to  plant  the  seed  and  manure,  and 
with  a  smart  horse  2^  acres  per  day  may  be  sown.  I  have  always  used  bone-dust  as  a 
fertiliser— about  4  cwt.  to  the  acre.  The  plants  will  be  showing  above  ground  in  from 
seven  to  fourteen  days,  according  to  the  time  of  year  and  condition  of  the  soil.  After 
three  or  four  weeks  a  small  cultivator  should  be  used  to  move  the  soil,  and  then  when  the 
first  blossom  is  noticed  they  may  be  tilled  with  a  cultivator  with  mould-boards  attached. 
As  a  rule  this  is  all  the  cultivation  necessary,  though  in  the  case  of  stiff  land  or  when 
weeds  are  prevalent  they  will  need  more  attention. 

As  the  pods  mature  they  should  be  watched  closely,  and  when  they  are  nicely  filled  and 
the  pod  is  still  green  and  seeds  tender  they  should  be  picked.  This  is  where  the  grower 
with  his  own  family  to  pick  has  the  advantage,  for  peas  picked  at  the  right  stage,  with  no 
old  or  flat  ones,  will  realise  from  Is.  to  2s.  per  bushel  more  than  a  mixed  sample.  It  is 
advisable  to  place  peas  on  the  market  as  fresh  as  possible,  and  in  small  bags  of  an  open 
texture. 

The  greatest  yield  I  have  had  is  208  bushels  from  an  acre  of  Yorkshire  Hero  peas.  This 
particular  acre  was  part  of  an  8-acre  patch.  After  j^Ianting  7  acres  rain  came  on  and 
stopped  planting,  anil  four  or  fli^e  days  afterwards  the  last  acre  was  planted  with  the 
same  seed  and  manure,  yet  the  crop  on  this  patch  was  quite  conspicuous,  the  other  part 
3'ielding  from  125  to  150  bushels  per  acre.  The  whole  of  the  8  acres  was  virgin  soil  the 
previous  year,  and  it  had  had  a  crop  of  oats  grown  on  it.  I  have  grown  650  bushels  pn 
4  acres  after  a  crop  of  oats  has  been  sown  on  virgin  soil.  While  an  average  of  100  bushels 
to  the  acre  for  50  acres  is  quite  possible,  I  would  say  that  SO  bushels  is  a  very  good 
average  for  a  period  of  ten  years,  and  to  maintain  this  average  fresh  land  must  be 
available  after  the  third  crop.  After  growing  peas  in  the  same  land  for  about  three  yeais 
it  becomes  what  is  commonly  called  "  pea-sick  "  ;  where  the  land  is  very  rich  and  loose 
the  crop  will  go  to  vine  ;  and  where  it  is  poor  and  slifl"  the  vines  will  die  after  growing 
a  few  inches. 

The  market  for  peas  fluctuates  a  great  deal,  but  to  take  it  on  the  whole  for  large  areas 
and  for  a  number  of  years,  5s.  6d.  is  about  the  average  on  the  market,  or  5s.  at  Richmond. 
The  past  season  has  been  an  exception,  the  price  being  much  higher.  Of  course,  these 
remarks  have  applied  chiefly  to  lai-ge  areas,  but  greater  I'esults  may  be  achieved  from 
small  plots  by  staking  or  trellising.  The  latter  may  be  done  by  running  three  very  fine 
wires  on  stakes  diiven  about  12  feet  apart.  There  is  plenty  of  scope  for  experimenting 
in  pea-growing  in  Kurrajong.  It  would  be  valuable  to  know  how  to  renew  soil  that  has 
been  cropped  for  a  number  of  years  ;  and  also  the  better  varieties,  of  which  there  are 
many  that  have  not  been  tried  in  Kurrajong. 

Valla. 

At  a  monthly  meeting  held  on  17th  December,  a  discussion  took  place  on 
insect  pests.  The  Chairman  exhibited  a  number  of  orange  branches  infected 
with  different  scale  pests, and  Mr.  England  explained  to  members  the  differeijt 
•scales  infesting  fruit  trees  in  the  district,  and  the  different  sprays  which  he 
employed  to  treat  them,  Mr.  England  also  dealt  with  other  insect  pests,  and 
a  highly  interesting  discussion  followed  his  address. 

The  branch  has  decided  to  exhibit  a  collection  of  farm  produce  at  the 
Bowraville  show. 

Woonona. 

A  meeting  was  held  on  11th  December,  when  Mr.  Perkins  read  an 
interesting  paper  on  chry.santhemum  culture,  describing  the  method  of 
propagation  and  the  growth  of  the  plant  for  exhibition  purposes.  Subse- 
quently Mr.  Geo.  Fowler  spoke  of  some  of  the  diseases  of  flowers  and 
outlined  methods  for  their  treatment. 

A  special  meeting  was  held  on  2nd  January  in  order  to  make  arrangements 
for  the  branch's  second  annual  show. 
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Orchard  Notes. 

February. 


W.  J.  ALLEN. 

Harvesting. 

PiCKiXG,  packing,  and  pi-eparing  fruit  for  marke*-.  will  no  doubt  be  the  most 
important  work  at  the  present  lime.  There  still  appears  to  be  a  greater 
necessity  for  more  careful  attention  to  packing  and  grading.  With  the 
markets  h'  avily  supplied,  poorly  packed  and  badly  graded  fruit  must  prove 
a  source  of  loss.  Zaute  curranfs  may  be  picked  and  dried  this  month  ;  also 
pears,  sut  h  as  Williams.  The  later  peaches,  plums,  and  prunes  will  be  ready 
for  li  arresting. 

Fumigation. 
While  this  is  considered  one  of  the  best  months  for  carrying  out  this  work, 
under  no  circumstance  should  it  be  done  if  the  trees  are  out  of  condition 
through  lack  of  moisture  in  the  soil.  A  tree  suffering  from  drought,  or  want 
of  cultivation,  can  be  easily  damaged  by  either  spraying  or  fumigating. 
Fumigation  should  be  carried  out  at  nigh*-,  or  during  the  cool  part  of  the 
day,  always  avoiding  hot  days.  During  lecent  years  we  have  carried  out 
fumigation  work  in  March  and  April,  so  as  to  avoid  the  hot  weather  of 
February.  This  seems  to  have  been  satisfactory,  and  the  scale  has  been 
killed,  and  the  trees  kept  free  from  damage. 

Cultivation. 

This  work  must  still  enter  into  the  orchardist's  programme.  Weeds  have 
to  be  kept  down,  and  the  land  maintained  in  a  state  of  good  tilth.  The  soil 
should  be  worked  regularly  and  thoroughly  with  spring-tooth  cultivators,  so 
as  to  conserve  as  much  moisture  as  possible.  In  citrus  orchards,  where  good 
rains  have  fallen,  it  is  now  a  good  time  to  plough.  On  steep  hillsides,  and 
where  land  is  liable  to  wash,  shallow  ploughing,  left  in  the  rough,  seems  to 
be  the  test  practice. 

If  cultivation  be  neglected,  weed  growth  will  become  excessive.  Provided, 
however,  the  plough  be  used  before  the  weeds  become  too  rank,  the  addition 
of  the  humus  (organic  matter)  obtained  from  the  weeds  is  an  advantage  to 
the  soil,  and  also  helps  in  preventing  erosion. 

A 

riseases. 

San  Jose  Scale,  Codlin  Moth,  Fruit  Fly,  Woolly  Aphis,  and  scale  injects 
of  citrus  trees,  are  the  principal  insect  pests  which  require  attention  this 
month.  Growers  in  doubt  as  to  any  d'sease  attacking  their  trees,  should 
either  communicate  with  their  district  Fruit  Inspector,  or  forward  specimens 
to  the  Department  of  Agriculture  without  delay.  The  necessary  treatment 
for  the  above  diseases  is  published  in  bulletin  form,  and  may  be  had  free 
upon  application. 
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Manuring. 
It  has  been  found  in  the  coastal  dis!;rictb;  that  this  month  is  a  suitable  time 
to  apply  artificial  manures  1o  ci'rus  tree'',  especially  where  the  trees  have 
received  a  good  supply  of  moisture. 

Iriigati(  n. 

Dry  f-easons  occur  at  intervals  in  our  coastal  distiicts.  The  result  is  that 
very  often  bearing  citrus  trees  suffer  cons-iderably,  causing  them  to  drop  their 
fruit.  Some  experienced  growers  have  installed  small  pumping  plants,  with 
a  view  to  supplying  the  necessary  moisture  when  dry  peric  ds  prevail.  One 
cannot  too  highly  commend  this  prooedure,  as  for  a  very  long  time  tliere  has 
been  need  of  overcoming  the  difficulty  of  pioti-acted  dry  wea'her.  Trees  or 
vii  es  which  have  not  had  an  application  of  water  for  some  time  will,  in  all 
probability,  require  one  this  month,  in  districts  where  there  has  been  no 
recent  rain.  In  applying  water,  the  land  should  be  well  soaked  to  a  good 
depth,  and  immediately  the  soil  is  dry  enough,  the  cultivator  should  be  put 
at  work  and  the  land  well  stirred  b}^  at  least  two  cultivations  after  each 
irrigation. 

Cover  Crops. 

The  sowing  of  cover  crops  appears  to  be  a  satisfactory  means  of  increasing 
the  organic  matter  in  m-^ny  of  our  lighter  coastal  soils.  Arrangements  should 
now  be  made  to  procure  seed  for  sowing  and  to  prepare  the  land.  No  doubt 
there  will  be  some  difficulty  experienced  in  obtaining  such  seed  as  vetches 
and  other  legumes,  unless  provision  be  made  immediately.  Fruit-growers 
are,  however,  not  confimd  to  legumes,  as  Skinless  barley,  rye,  and  rape  are 
satisfactory  for  turning  under. 


AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcomfng  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  thin  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 

Society. 
C  )ramba  District  Agricultural  Association 
Central  Cumberland  A.  and  H.  Assocn.  (Castle  Hill). 
Wyong  Agricultural  Association 
Dapto  A.  and  H.  Society 
Guyra  P.,  A.,  and  H.  Association 
Manning  River  A.  and  H.  Association  (Tares) 
Alstonville  A.  Society 
Yanco  Irrigation  Area  A.  Society 
Bangalow  A.  and  I.  Society 

^Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent   ...     „     26,  27,  28 
Moruya  A.  and  P.  Society 
Robertson  A.  and  H.  Association 
Dorrigo  and  Guy  Fawkes  A.  Association 


Secretary. 

Date. 

B.  E.  Hindniarsh 

Feb, 

.  13,  ]4 

H.  A.  Best 

15,  16 

W.  Baldwin 

22,  23 

J.  J.  Cook 

20,21 

P.  N.  Stevenson... 

20,21 

L.  Plummer 

20.  21 

CD.  Mclntyre  ... 

26,  27 

F.  E.  Harrison    ... 

26,  27 

W.  H.  Reading  ... 

26,  i7 

H.  W.  Vincent   ... 

26,  27, 

H.  P.  Jefifery       ... 

27,28 

R.  Graham 

27,  28 

R.  R.  Blair 

27,28 
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AGRICULTUHAL  SOCIETIES'  ^IIOIVS— continued. 


Society.  Secretary, 

Gunning  P.,  A.,  and  I.  Society  S.  A.  Beer 

Inverell  P.  and  A.  Association J.T.Dale 

Newcastle  A.,  H.,  and  I.  Association ...  E.  J.  Dann 

Tenterfield  P.,  A.,  and  H.  Society       R.  G.  White 

Tarn  worth  P.  and  A.  Association         J.  R.  Wood 

Mudgee  A.,  P.,  H.,  and  I.  Association             E.  J.  Hannau      . 

Bega  A.,  P.,  and  H.  Society      H.  J.  B.  Grime  . 

Braid  wood  P.,  A.,  and  H.  Association            L.  Chapman 

Tumut  A.  and  P.  Association T.E.Wilkinson. 

Bellinger  River  A.  Association J.F.Reynolds    . 

Cooma  P.  and  A.  Association    ... ...  C  J.  Walmsley  . 

Crookwell  A.,  P.,  andH.  Society         M.P.Levy 

Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale)  J.  W.  Kenny      . 

Wollongong  A.,  H.,  and  I.  Association           W.  J.  Cochrane  . 

Queanbeyan  P.  and  A.  Association      J.G.Harris 

Glen  Innes  &  Central  New  England  P.  &  A.  Assocn.  ...  G.  A.  Priest 

Cobargo  A.,  P.,  and  H.  Society             T.  F.  Kennelly    . 

Bombala  Exhbition  Society       P.J.Jonas 

Nambucca  A.  aad  H.  Association         M.  Wallace 

Tumbarumba  and  Upper  Murray  P.  and  A.  Society...  W.  R.  Figures     . 

Camden  A.,  H.,  and  I.  Society A.  E.  Baldock     . 

Goulburn  A.,  P.,  and  H.  Society          H.  C.  Fraser 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn....  A.  H.  Mc Arthur , 

Nimmitabel  A.  and  P.  Association       0.  E.  Silk 

Gundagai  P.  and  A.  Society       C.  D.  Asprey 

Macleay  A.,  H.,  and  I.  Association  (Kempsey)         ...  E.  Weeks... 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins 

Delegate  P.  and  A.  Society         F.  H.  Mullane    . 

Royal  Agricultural  Society  of  N.S.W.             ... ,       ...  H.  M.  Somer       . 

Walcha  P.  and  A.  Association S.  Hargrave 

Bathurst  A.,  H.,  and  P.  Association S.  V.  Turrell 

Hunter  River  A.  and  H.  Association  (West  Maitland)  E.  H.  Fountain  . 

Upper  Manning  A.  and  H.  Association  (Wingham)  ...  D.  Stewart 

Clarence  P.  and  A.  Society  (Grafton) G.  N.  Small 

Batlow  Agricultural  Society       ...  C.  S.  Gregory      . 

Dungog  A.  and  H.  Association W.H.Green 

Dubbo  P.,  A.,  and  H.  Association        F.Weston 

Hawkesbury  District  A.  Association  (Windsor)        ...  H.  S.  Johnston   . 

National  A.  and  I.  Assn.  of  Queensland  (Brisbane)...  J.  Bain 

Oorowa  P.,  A.,  and  H.  Society J.  D.  Fraser 

Parkes  P.,  A.,  and  H.  Association       G.  W.  Seaborn    . 

Murrambidgee  P.  and  A.  Association  (Wagga)         ...  A.  F.  D.  White  .. 

Forbes  P.,  A.,  and  H.  Association      ...         ...         ...  J.  H.  Bates 

Grenfell  P.,  A.,    and  H.  Association                G.  Cousins 

Gantnain  A.  and  P.  Association          T.  S.  Henderson. 

Young  P.  and  A.  Association T.  A.  Tester 

Covwa  P.,  A.,  and  H.  Association        E.  W.  Warren 

Temora  P.,  A.,  H.,  and  I.  Association             ..          ..  A.  D.  Ness 

Yass  P.  and  A.  Association E.  A.  Hickey 


Feb.  27,  28 
,     „     27,  28  ; 

March  1 

Feb.  27,  2S  ; 
March  1,  2 

Mar.  5,  6,  7 
„     5,  6,  7 
„     '%  6,  7 
„     6,  7 
„     6,7 
M     6,7 
„     6,7 
M    6,7 
,,     7,  8 
,.     7,  8,  9 
„     7,  S,  9 
,,     )2,  13 
,,     12,  13,  14 
„     13,  14 
„     13,  14 
„     13,  14 
„     13,  14 
,,     13,  14,  15 
,,     14,  15,  16 
,,  19.20,21,22 
„     20,  21 
,,     20,  21 
,,     20,  21,  22 
,,     20,  21,  22 
,,     21 

„    26— Apr.  3 
27,  28 

AprillO,  11,  12 
,  „  10-13 
„  17,  18 
„  17.  18 
,,  23,  24 
,,     24,  25,  26 

May   1 ,  2 
„      9,  10,  11 

Aug.  12-17 
,,  20,  21 
„  21,  22 
„     27,  -28,  29 

Sept.  3,  4 
„      3,4 
„     10,11 
„     10,  11,  12 
„     17,  18 
„     17,  18,  19 
„     26,  27 
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Real 
Evidence 

OF  THE   SERVICE   OF 
FULLER    <Sr    JOHINSOIN 

KEROSENE    ENGINE 

The   Users    are   the    Best  Judges, 


WOOD 
CUTTING. 


CHAFF 
CUTTING. 


REFRIGER- 
ATING, 
PUMPING, 
ICE-MAKING, 
Etc. 


Messrs.  W.  Robb  and  Party,  Summerliill  .Sluicing  Syndicate. 

The  4  H.P.  Fuller  and  Johnson  Kerosene  Engine  is  giving 
entire  satisfaction.  Using  a  .S3-in.  circular  saw  we  have  no 
dilEeulty  in  cutting  80  cwt.  of  wood  into  1  foot  lengths  per 
hour.     It  is  sinij  le,  etiective,  and  economical. 


Mr.  J.  I.  Stcart,  Springfield,  Adelcng. 

I  have  been  using  the  4  H.P.  Fuller  and  Johnson  Kerosene 
Engine  to  drive  a  chati'  cutter,  and  up  to  the  present  have  cut 
50  tons  without  the  slightest  hitch.  Anyone  without  previous 
experience  can  drive  it. 


Mr.  K.  G.  FoKRK.STER,  Macksville. 

The  6  H.P.  Fuller  and  Johnson  Kero.sene  Engine  has  given 
every  satisfactii  ri.  For  8  months  it  has  been  driving  a  2  ton 
Refrigerator,  Centrifugal  Pump,  Sausage  Machine,  and 
Dynamo,  and  on  the  Ice-making  Plant  it  has  averaged  15  to  16 
hours  daily,  7  days  a  week. 


Its  simplicity  in  working,  compactness,   tremendous  amount  of  work  it  will 
do  in  a  day,  and  its  small  consumption  of  oil  stand  out  in  striking  contrast 

with  other  enarines. 


BUZACOTT  e?  Co.,  Ltd., 

7-11  Market-street,  Sydney,  and  118  Adelaide-street,  Brisbane. 
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A     CROP      WHICH      WILL 

FIND      READY 

SALE  FOR  HOME  CONSUMPTION 
AND  WILL  BRING  PROMPT 
RETURNS  1 


MALTING  BARLEY 

(Two-row  and  Six-row), 


Wht/  Not  Sow  Some  Next 
Season ? 
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particulars,  to — 
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Water  on  the  Farm* 

[Continued  from  page  SI.] 


F.  B.  GUTHRIE. 

UTILIZATION  OF  BORE  WATER. 

The  best  method  of  utilizing  bore  water  which  is  impregnated  with  saline 
matter  is  a  difficult  problem  for  the  irrigator,  especially  when  this  is  the  only 
water  available. 

The  difficulty  is  particularly  great  in  arid  or  semi-arid  districts  where  such 
water  mostly  occurs,  for  the  reason  that  the  amount  of  irrigating  water  is 
less  than  the  annual  rainfall  in  humid  climates.  The  result  of  this  is  that 
irrigation  in  such  cases  does  not  leach  the  soil  as  is  the  case  in  humid 
regions,  so  that  the  accumulation  of  saline  water  at  or  near  the  surface  is 
actually  increased  with  the  increase  in  the  quantity  of  such  water  used  for 
irrigation. 

The  trouble  is  further  intensified  by  the  fact  that  the  country  on  which 
this  saline  bore  water  is  applied  is,  as  a  rule,  plain  country  where  drainage  is 
difficult  or  impracticable,  so  that  the  salt-charged  water  penetrates  only  to  a 
certain  depth  and  returns  upwards  by  capillarity  through  the  soil,  carrying 
with  it  the  saline  matter  in  solution,  which  it  deposits  at  the  surface.  If  it 
were  practicable  to  subdrain,  it  would  be  possible  to  prevent  this  continual 
upward  passage  of  the  water,  and  to  carry  most  of  it  away  into  the  subsoil ; 
but  such  an  undertaking  is  not  practicable  over  large  areas  of  flat,  low-lying 
country,  and  would  entail  enormous  expense.  The  trouble  could  also  be 
minimised  if  it  were  possible  to  leach  out  the  salts  periodically  with  fresh 
water,  but  this  also  is  not  possible ;  and  unless  the  rainfall  is  sufficient  to 
bring  about  this  leaching  process,  the  accumulation  of  saline  matter  proceeds 
continuously,  and  is,  indeed,  the  greater  the  more  of  this  salt-bearing  water  is 
applied.  The  trouble  is  not  so  great  in  the  case  of  sandy  soil,  particularly 
soils  with  a  pervious  subsoil ;  but  in  clayey  soils  and  in  soils  with  impervious 
subsoils,  the  accumulation  of  salts  proceeds  with  certainty,  and  is  only 
accentuated  by  the  use  of  larger  quantities  of  irrigation  water. 

Remedial  Measures. 

As  drainage  is  generally  out  of  the  question,  the  aim  of  the  irrigator  is  to 
prevent,  as  far  as  possible,  this  undue  surface  evaporation,  or,  in  some  cases, 
to  apply  correctives  to  the  water  or  the  soil. 

Quantiti/  of  Water. — When  irrigating  wi'h  saline  bore  water,  excessive 
waterings  must  be  avoided,  and  quantities  such  as  are  used  in  irrigating 
with  fresh  water  will  soon  have  an  injurious  effect  for  the  reasons  stated 
above.  These  notes  deal  only  with  the  nature  of  the  water  available  on  the 
farm,  and  the  effect  on  soil,  stock,  dec,  of  variations  in  its  composition,  so 
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that  no  description  of  irrigation  methods  will  be  attempted.  For  methods  of 
irrigation  and  quantities  of  water  to  be  applied,  other  publications  must  be 
consulted.  Speaking  generally,  such  saline  water  should  be  used  only  on  land 
which  is  well  drained,  either  naturally  or  artificially,  and  properly  graded ; 
it  should  be  used  in  moderate  quantities  at  a  time,  only  sutficient  to  keep 
the  soil  from  becoming  dry,  and  on  no  account  should  it  be  allowed  to  lie 
on  the  surface  and  evaporate.  For  all  these  reasons  a  system  of  frequent 
furrows  and  sluices  is  best,  and  the  land  should  not  be  flooded,  or  the  surface 
will  rapidly  become  compacted  and  hardened. 

Mtilching. — The  best  means  of  preventing  undue  evaporation  is  by  mulching. 
A  soil  mulch  is  found  to  provide  a  satisfactory  method  of  reducing  evapora- 
tion. The  soil  is  lightly  harrowed  after  each  watering  (also  after  each  fall  of 
rain)  so  that  the  surface  is  always  in  a  fine,  loose  tilth,  and  surface  compaction 
is  avoided.  This  loose  soil-mulch  hinders  the  upward  flow  of  water  to  the 
surface,  and  at  the  same  time  keeps  the  land  sweet. 

If  practicable,  a  surface  di'essing  of  stable  or  compost  manure,  straw,  or 
other  organic  material  provides  an  excellent  mulch,  which  has  the  advantage 
over  a  soil  mulch  that  it  does  not  require  such  constant  stirring  ;  and  provides, 
in  addition,  a  supply  of  vegetable  matter  for  the  formation  of  humus,  which  is 
nearly  always  deficient  in  soils  charged  with  alkali,  and  which  is  constantly 
being  burnt  out  of  the  soil  by  the  action  of  the  alkali  in  the  bore  water. 

Green-manuring. — The  ploughing  under  of  a  quick-growing  green  crop  has 
the  same  effect,  and  is  often  the  most  economical  and  efficacious  means  of 
supplying  the  surface  soil  with  vegetable  matter.  This  is  especially  the  case 
in  orchards,  where  a  green  crop  can  be  grown  regularly  between  the  rows  of 
trees  and  ploughed  under,  thus  yji-oviding  a  good  mulch  over  the  whole  area 
and  enriching  the  soil  at  the  same  time  with  humus. 

Choice  of  Crops. — Deep-rooted  crops,  with  plenty  of  leaf -space,  are  the 
raost  suited  for  irrigation  with  alkaline  water,  the  deep  roots  rendering  the 
plant  independent  of  the  saline  water  at  the  surface,  whilst  the  leaves  shade 
the  surface  and  thus  prevent  excessive  evaporation 

Certain  crops  have  been  found  to  resist  the  action  of  alkali  better  than 
others. 

The  following  is  said,  roughly,  to  be  the  order  of  endurance  for  alkali  of 
fruit  trees  according  to  Hilgard  : — Grapes,  oranges,  olives,  pears,  almonds, 
prunes,  figs,  peaches,  apples,  apricots,  lemons,  mulberries. 

Chemical  Ameliorants. 

There  is,  unfortunately,  no  substance  which  will  remove  common  salt  from 
water,  so  that  water  highly  charged  with  this  substance  cannot  be  improved 
except  by  distillation.  Fortunately  theie  is  less  danger  of  the  accumulation 
of  salt  than  of  otlier  mineral  substances,  since  salt  is  extremely  soluble  and 
is  not  so  readily  absorbed  by  the  soil.  It  is,  consequently,  more  easily 
leached  into  the  subsoil ;  and  on  soils  which  are  efficiently  drained,  any 
surface  deposit  of  saline  matter  which  may  be  formed  will  contain  pro- 
portionately less  common  salt  and  more  alkali  than  the  water  from  which  it 
was  produced. 
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Gypsu?n. — Of  the  different  substances  suggested  for  the  removal  or  partial 
removal  of  alkali,  gypsum  has  been  found  to  be  the  most  efficacious,  and  it  is 
possible  largely  to  counteract  the  bad  effects  of  carbonate  of  soda  by  the 
addition  of  powdered  gypsum,  either  to  the  soil  itself  or  to  the  water  before 
it  is  run  on  the  land.  Its  action  on  carbonate  of  soda  is  expressed  as 
follows  : — 

Sodium  carbonate  +  Calcium  sulphate  =  Calcium  carbonate  +  Sodium  sulphate. 

Alkali.  Gypsum. 

Of  the  substances  produced  as  the  result  of  the  reaction,  calcium  carbonate 
(or  carbonate  of  lime)  is  one  whose  presence  is  highly  beneficial  to  plant- 
growth,  and  it  is  this  compound  which  is  present  in  soils  rich  in  lime.  It  is 
the  substance  that  occurs  naturally  as  limestone,  chalk  and  coral,  and  its 
presence  in  the  soil  is  a  sign  of  fertility.  The  other  compound,  sodium 
sulphate,  is  not  entirely  harmless  if  present  in  any  considerable  quantity,  but 
is  very  much  less  harmful  than  carbonate  of  soda,  and  has  no  caustic  action. 
The  amount  of  gypsum  to  be  added  will  depend  upon  the  amount  of  alkali 
originally  in  the  soil.  Theoretically  it  requires  128  parts  of  gypsum  to 
convert  100  parts  of  carbonate  of  soda  into  carbonate  of  lime  and  sulj^hate 
of  soda.  If  applied  to  the  soil,  a  dressing  on  the  average  of  about  6  cwt.  per 
acre  of  powdered  gypsum  is  found  to  be  beneficial.  This  dressing  will,  of 
course,  have  to  be  repeated  when  the  land  becomes  alkaline  again  from 
further  watering. 

If  added  to  the  water,  it  is  best  done  by  placing  it  in  boxes  in  the  irriga- 
tion sluices  at  frequent  intervals,  so  that  the  water  has  to  pass  over  it. 

If  the  water  is  pumped  up  into  a  storage  reservoir  the  gypsum  may  be 
conveniently  added  to  the  water  in  the  reservoir. 

The  neutralising  effect  of  gypsum  on  alkaline  bore  water  is  well  shown  by 
the  following  experiment,  carried  out  by  Mr.  C.  R.  Barker,  of  the  Chemist's 
Branch  of  the  Department. 

A  quantity  of  water  from  the  Pera  Bore,  which  has  an  alkalinity  of  35-28 
grains  carbonate  of  soda  per  gallon,  was  treated  with  powdered  gypsum  at 
the  rate  of  28  lb.  gypsum  to  400  gallons  water  for  several  days. 

The  following  table  sliows  the  diminution  of  the  alkali  : — 

Alkalinity  calculated 
as  carbonate  of  soda. 
Original  water...  ...  ...      35'28  grains  per  gallon. 

After  1st  day  ...  ...  ...      19-60       ,,  „ 

„     2nd   „      17-08       „ 

„     3rd    „     U-49       „ 

„     4th    „     13-93       „ 

„     5th    „     11-76      „ 

„     6th    „     10-92      „ 

„     8th    „     6-23      „ 

„     9th    „     5-60      „ 

„  10th    „     5-25       „  ,, 

„  11th    „     5-18      „ 

It  will  be  seen  that  after  24  hours  nearly  half  the  alkali  had  been 
neutralised,  after  which  the  reduction  was  very  gi-adual. 
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Water  for  Stock. 

The  question  of  the  suitability  of  water  for  stock  differs  from  the  previous 
question  of  its  suitability  for  irrigation  in  several  particulars.  Whilst  it  is 
desirable  that  the  water  should  be  as  pure  as  possible,  the  nature  of  the 
impurities,  and  particularly  what  impurities  are  prejudicial,  are  not  the  same 
in  both  cases. 

Li7nc  Salts. — Though,  in  a  general  way,  a  pure  water  is  the  best,  the 
presence  of  a  certain  amount  of  hardness  due  to  lime  salts  is  an  advantage, 
and  a  slightly  hard  water  is  better  for  stock  than  soft  rain-water,  especially 
in  districts  where  lime  is  lacking  in  the  soil  and,  consequently,  in  the  herbage 
or  fodders.  The  presence  of  lime  salts  in  the  food  is  necessary  for  the 
production  of  bone,  and  where  these  are  absent  serious  trouble  may  result, 
even  in  extr-eme  cases  producing  a  diseased  condition  which  results  in  the 
complaint  known  as  bone-chewing  (see  Farmers'  Bulletin,  No.  115,  "Lime 
on  the  Farm,"  page  20).  In  such  dibtricts  the  water  obtainable  is  also 
lacking  in  lime  salts  and  is  soft. 

Magnesium  Salts. — On  the  other  hand,  the  presence  of  salts  of  magnesia, 
particularly  of  sulphate  of  magnesia,  even  in  small  quantities  exerts  a 
scouring  action  on  stock.  We  have  seen  that  in  the  case  of  irrigation  it  is 
only  when  magnesium  salts  are  present  in  fairly  large  quantities,  at  least 
equal  in  amount  to  the  lime  salts,  that  the  effect  on  the  land  or  the  crops  is 
likely  to  be  injurious.  This  is,  however,  not  the  case  when  the  water  is  to 
be  used  for  watering  stock  or  for  human  consumption.  Sulphate  of  mag- 
nesia is  the  substance  known  as  Epsom  salts,  and  while  its  presence  imparts 
medicinal  properties,  which  are  valuable  in  certain  cases,  the  continual  use 
of  an  aperient  water  is  good  for  neither  man  nor  beast. 

Half  an  ounce  (218  grains)  is  a  purgative  dose  for  human  beings,  and  120 
grains  is  purgative  if  given  I'epeatedly. 

So  that  in  the  case  of  a  bullock  consuming  9  gallons  of  water  daily,  a 
purgative  dose  would  be  provided  if  the  water  contained  14  grains  per  gallon 
(20  parts  per  100,000)  of  magnesium  sulphate  or  other  soluble  magnesium 
salt.  This  quantity  is  quite  unusual.  Indeed,  in  the  analyses  of  bore-water 
published  by  the  Mines  Department,  and  already  referred  to  on  page  80  of 
the  last  issue,  the  presence  of  magnesium  sulphate  is  not  noted.  Magnesium 
chloride  is  noted  occasionally  in  quantities  varying  from  5  or  6  up  to  (in  one 
instance  only)  28  grains  per  gallon. 

Magnesium  carbonate  is  commonly  present,  but  in  much  smaller  quantities. 
Sulphate  of  soda  (Glauber's  salts)  and  sulphate  of  potash  are  also  strong 
aperients.  Sulphate  of  soda,  when  present,  is  generally  in  very  small 
quantities;  sulphnte  of  potash  is  seldom  present.  In  the  case  of  sheep, 
which  are  calculated  to  drink  about  1|  gallons  per  head  daily,  the  amount  of 
purgative  saline  matter  which  may  be  tolerated  is  even  greater. 

Common  Salt. — The  amount  of  common  salt  which  animals  can  tolerate 
in  their  drinking-water  is  a  difficult  matter  to  determine. 
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Stock  can  be  gradually  accustomed  to  very  brackish  water  if  it  is  given 
to  them  in  small  quantities  and  if  they  avoid  it  when  they  are  heated. 
Water  containing  as  high  as  500  parts  per  100,000  has  been  reported  as 
being  taken  by  stock  without  ill  effects.  As  the  quantity  of  common  salt  in 
the  ocean  is  about  3,000  parts  per  100,000,  it  will  be  seen  that  the  above  is 
a  highly  brackish  water.  Pure  water  containing  only  a  small  proportion  of 
common  salt  is  brackish  to  the  taste,  though  this  brackishness  may  be 
masked  to  some  extent  by  the  presence  of  other  dissolved  matter,  so  that 
water  containing  a  considerable  proportion  may  not  be  appreciably  brackish. 
Water  containing  excessive  quantities  acts  as  an  emetic. 

It  will,  therefore,  be  seen  that  the  amount  of  common  salt  which  is  admis- 
sible in  a  water  for  stock  is  very  much  greater  than  in  the  case  of  a  water 
to  be  used  for  irrigation,  on  account  of  the  fact  that  unless  the  drainage  is 
good  the  salt  continues  to  accumulate,  and  a  water  containing  only  a  moderate 
proportion  of  saline  matter  may  finally  deposit  this  in  injurious  quantities 
in  the  soil,  whereas,  in  the  case  of  stock,  the  action  is  not  a  cumulative  one, 
and  the  amount  which  may  or  may  not  be  present  is  determined  by  its 
palatability  and  the  fact  that  it  acts  as  an  emetic. 

Carbonate  of  Soda. — This  is  also  a  substance  to  which  stock  can  accustom 
themselves  to  a  greater  or  less  extent.  It  has  a  purgative  action  when 
present  in  any  quantity,  but  this  action  is  very  much  less  than  in  the  case  of 
magnesium  salts. 

When  first  watered  with  the  water  typical  of  most  of  the  artesian  bores, 
and  containing  about  50  to  60  parts  per  100,000  of  carbonate  of  soda  (it  is 
only  in  exceptional  cases  that  this  figure  rises  above  80),  stock  will  be  liable  to 
scour  slightly  ;  but  if  they  are  restricted  in  the  use  of  it  at  first,  and  not  allowed 
to  drink  when  heated  from  driving,  this  scoui'ing  effect  will  only  be  slight, 
and  they  will  soon  accustom  themselves  to  the  use  of  such  water  without  ill- 
effects.  Human  beings  can  soon  drink  water  such  as  that  from  the  Moree 
or  Pera  Bores  (which  contain  about  50  parts  sodium  carbonate  per  100,000) 
with  impunity,  and  many  people  who  have  accustomed  themselves  to  drinking 
bore  water,  express  a  preference  to  it  over  ordinary  water. 

(^To  be  continuttd.) 


Sale  of  Holstein  and  other  Cattle  from  Berry 
Experiment  Farm. 

The  Department  has  arranged  with  Messrs.  Morton  and  Wright,  3  Castle- 
reagh-street,  Sydney,  to  conduct  an  auction  sale  of  fourteen  Holstein  cows, 
six  bulls,  and  seven  heifers  from  the  Berry  Experiment  Farm.  The  sale 
will  take  place  at  the  Berry  Sale  Yards  on  Tuesday,  19th  March,  1918,  at 
2  p.m.  Any  prospective  buyers  who  intend  inspecting  the  cattle  before  the 
sale  are  advised  to  travel  by  the  evening  train  from  Sydney  on  18th  March. 
Full  particulars  of  pedigrees  and  any  other  information  required  can  be 
obtained  from  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney,  or  from  the  Auctioneers. 
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Tree  Planting  for  Podder  Purposes. 

"With  a  view  to  encouraging  pastoralists  and  farmers  to  devote  a  portion  of 
their  holdings  to  the  growth  of  trees  and  shrubs  that  will  provide  fodder 
in  times  of  scarcity,  the  Forestry  Commissioners  have  announced  their 
willingness  to  supply  seedlings  of  certain  kinds  of  plants  suitable  for  the 
purpose  to  every  grazier  who  is  willing  to  comply  with  a  few  conditions  that 
aim  at  ensuring  that  the  trees  shall  have  reasonable  treatment. 

A  somewhat  similar  offer  was  made  by  the  Forestry  Department  some  two 
years  ago,  but  the  response  from  graziers  was  not  very  general.  However, 
the  importance  of  the  subject  is  so  great  as  to  prompt  the  Commissioners  to 
re-open  the  offer,  and  to  put  it  before  graziers  in  an  ampler  way.  The  result 
is  a  little  booklet  entitled  "  Tree  Planting  for  Fodder,  Shelter,  and  Economic 
Use,"  which  sets  out  the  conditions  of  the  new  offer,  and  also  provides  a 
brief  description  of  the  plants  that  can  be  supplied  to  applicants. 

The  Forestry  Commissioners  offer  : — 

1.  To  supply,  without  charge,  sufficient  fodder  seedlings  to  plant,   20 

feet  apart,  an  area  or  areas  of  from  1  acre  to  10  acres.  The 
plants  will  be  selected  from  the  forest  nurseries  in  different  parts 
of  the  State,  and  forwarded  by  train  to  the  railway  station  most 
convenient  to  the  applicant. 

2.  To  direct,  supervise,  and  give  advice  regarding  the   planting    and 

subsequent  care  of  the  plantations. 

3.  To  set  aside  a  sum  of  not  less  than  £150  to  be  expended  every  three 

years  in  prizes   for  the   best  fodder  plantations   established  under 

this  scheme  in   the  Central  and  Western   Districts  of  New  South 

Wales. 

The  selection  will,  for  the  present,  be  made    from  the  following  species 

at  (so  far  as  possible)  the  applicant's  option,  viz.,  Casuarinas,  Kurrajong, 

Carob  Bean,  Tree  Lucerne,  and  native  Salt  Bush. 

In  return  for  the  free  gift  of  the  trees  the  Commissioners  require  that 
each  participant  shall  undertake  to  comply  with  the  following  : — • 

1.  To  pay  the  cost  of  cari'iage  by  rail  of  the  plants. 

2.  To  plough  the  site  for  planting  to  as  great  a  depth  as  possible,  ready 

for  the  reception  of  the  plants. 

3.  To    enclose    the    plantation    securely  with    stock    and    vermin-proof 

fencing. 

4.  To  provide  the  cultivation  and  regular  attention  essential   to  the 

proper  growth  of  the  trees. 

5.  To    take    adequate   precautions    to   protect   the    plantation   against 

damage  by  fire. 

Those  interested  should  apply  for  particulars  to  "  The  Secretary,  New 
South  Wales  Forestry  Commission,  O'Connell-street,  Sydney." 
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E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 
THE  FESCUE  GRASSES. 

Small-leafed  Varieties. 

The  small-leafed  Fescue  grasses  of  agricultural  value  resemble  each  other 
very  closely  in  botanical  characteristics,  and  for  this  reason  many  botanists 
place  all  of  them  under  one  species,  viz.,  Festuoa  ovina.  For  commercial 
purposes,  however,  they  have  been  divided  into  different  species,  and  these 
are: — 

Festuca  ovina  (Sheep's  Fescue).     (Fig.  3.) 

Festuca  duriuscula  (Hard    Fescue).     (Fig.  4.) 

Festuca  rubra  and  var.  heterojihylla  (Red  Fescue) ;  and  )  ,-^.  _    ~  , 

T^^^i 1 //~'U : '„  u \  1    \      f '      '/ 


Festuca  rubra  var.  (Chewing's  Fescue). 

The  other  fine-leafed  Fescue  of  little  agricultural  value,  and  now  natural- 
ised throughout  the  State,  is  Festuca  bromoides,  commonly  known  as  Rat's 
Tail  grass,  and  sometimes  as  Silver  grass.     (Fig.  6.) 

The  small-leafed  Fescues,  as  far  as  habits  generally  are  concerned,  are 
the  very  opposite  to  the  wide-leafed  Fescues  described  in  a  preceding  issue 
of  the  Gazette.  Whereas  Giant  Fescue  and  Meadow  Fescue  are  wide-leafed, 
tall  plants  with  large  inflorescences,  the  small-leafed  Fescues  are  small  and 
tufted,  and  generally  with  wiry  leaves  and  small  inflorescences.  The 
former  might  be  termed  in  this  country  cattle  grasses,  the  latter  typical 
sheep  grasses. 

In  Europe,  ISTew  Zealand,  and  countries  with  similar  climatic  conditions, 
the  small-leafed  Fescues  serve  two  purposes — they  will  grow  on  poor  soils, 
and  they  act  as  bottom  grasses  to  the  larger  growing  kinds,  such  as  Cocks- 
foot, on  good  soils.  For  such  purposes  they  could  be  utilised  much  more 
extensively  than  at  present  in  New  South  Wales.  Fescue  grass  seed  is 
imported  by  the  Sydney  seedsmen,  but  not  in  large  quantities.  For  many 
of  the  good  soils  in  the  coastal  districts  Chewing's  Fescue  could  well  be 
included  in  the  Cocksfoot-Rye  grass  mixtures  to  act  as  bottom  grasses; 
while  on  the  hard  granitic  soils  such  as  exist  in  Bathurst  district,  and  also 
on  the  hard  clay  soils  of  the  Cumberland  district,  Sheep's  Fescue  and  Hard 
Fescue  have  been  known  to  produce  results  where  other  grasses  have  failed. 

It  is  quite  possible,  however,  that  as  the  Danthonia  grasses  come  into 
favour  the  latter  will  replace  the  Fescue  grasses.  The  Danthonia  grasses  in. 
New  South  Wales  grow  well  on  all  classes  of  soils,  and  have  been  shown  at 
Berry  Experiment  Farm  to  be  far  superior  to  Cocksfoot  and  Rye  on  badly- 
drained  areas.    As  these  grasses  are  native,  and  as  the  seed  of  two  of  them. 
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Fig.  3. — Sheep's  Fescue  {Festuea  ovina). 
Note  that  the  spikeJet  is  much  smaller  than  that  of  Festuca  duriuscula  (Fig.  4). 

Popular  Descriptions  of  Grasses. 
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Fig.  4. — Hard  Fescue  (Festuca  duritiscula). 
Note  that  the  spikelet  is  larger  than  that  of  Sheep's  Fescue  (Fig.  3). 

Popular  Dkscriptions  of  Grasses. 
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viz.,  Danthonia  pilosa  and  D.  semiannularis  are  now  sold  by  the  seedsmen, 
dairymen  may  feel  inclined  to  prefer  these  to  the  Fescue  grasses.  It  is 
interesting  in  this  connection  to  read  the  remarks  of  Mr.  Cockayne,  the 
New  Zealand  Biologist,  who  writes  in  the  N.Z.  Agricultural  Journal, 
March,  1917  :— 

"  The  greater  bulk  of  seed  of  Chewing's  Fescue  has  been  exported  to 
Europe,  where  it  has  entered  into  successful  competition  with  the  Sheep's 
and  Hard  Fescue  grasses  of  that  country.  At  one  time  it  was  largely  used 
in  New  Zealand,  particularly  for  second-class  land.  The  Danthonia  grasses, 
however,  have  replaced  Chewing's  Fescue  on  poor  soils,  while  Crested  Dogs- 
tail  has  replaced  it  on  good  soils." 

Sheep's  Fescue. — 'All  the  small-leafed  Fescues  are  sometimes  grouped 
under  this  name,  but  there  is  no  doubt,  from  an  agricultural  point  of 
view,  about  the  difference  between  the  dwarf  form  of  Festuca  ovina  on  the 
one  hand  and  the  robust  Chewing's  Fescue  on  the  other. 

Sheep's  Fescue  is  probably  the  smallest  grass  grown  for  agricultural 
purposes.  It  is  a  densely  tufted  little  grass  6  inches  to  a  foot  high.  It 
has  very  slender  but  firm  leaves  arranged  at  the  base  of  the  stem,  with  a 
short  panicle  of  flowers  about  3  inches  long.  Messrs.  Sutton,  of  England, 
characterise  this  grass  as  having  an  angular  culm,  as  distinguished  from 
the  round  culms  of  the  other  cultivated  Fescues,  but  this  character  does  not 
appear  to  be  constant. 

Sheep's  Fescue  is  of  particular  value  for  very  poor  soils,  and  also  in  lawn 
mixtures.  It  is  not  recommended  for  the  good  soils,  and,  indeed,  the  more 
vigorous  grasses  will  crowd  it  out  in  such  conditions. 

Its  value  for  dry  and  hard  poor  soils  lies  in  its  root  system,  which  is 
remarkably  developed  for  such  a  small  plant.  It  could  be  well  utilised  for 
sheep  pastures  on  dry,  hilly  country,  where,  if  unsuitable  for  cultivation, 
the  seed  could  be  surface-sown.  Following  is  the  chemical  analysis  of  this 
grass,  supplied  by  Sutton: — 

In  Nattiral  State.  .   ■ 


Per  cent. 

Per  cent. 

Water 

...     55-62 

Soluble  mineral  matter 

1-59 

Soluble  albuminoids  ... 

...       106 

Insoluble  mineral  matter 

1-72 

Insoluble  albuminoids 

...       1-54 

Chlorophyll,     soluble     carbo- 

Digestible fibre 

...     16-72 

hydrates,  &c.            

6-44 

Woody  fibre     

...     15-31 

Hard  Fescue  Grass. — This  is  a  larger  grass  than  the  last-named  Festuca 
ovina.  The  seed  is  also  larger,  and  the  flower  heads,  when  ripe,  becoma 
decidedly  hard  (hence  its  name). 

Like  Sheep's  Fescue,  Hard  Fescue  may  be  considered  a  typical  sheep 
grass.  It  can,  however,  be  utilised  as  a  bottom  grass  in  permanent 
mixtures,  as  it  is  a  fighting  little  grass  and  will  more  than  hold  its  own 
In  dry  soils  against  such  vigorous  grasses  as  Cocksfoot  and  Eye.  The  seed 
is  fairly  cheap,  but  care  should  be  exercised  in  obtaining  seed  of  good 
germinating  qualities. 
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Fig.  5. — Red  Fescue,  Chewing's  Fescue  (Festwa  rubra). 
Note  that  the  root  is  creeping,  a  characteristic  feature  of  the  grass.     It  is  also  taller  than  the  others. 

Popular  Descriptioks  of  Grasses. 
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Following  is  Sutton's  analysis  of  this  grass: — 

In  Natural  State. 


Per  cent. 

Per  cent 

Water    ... 

...     61-98 

Soluble  mineral  matter 

1-52 

Soluble  albuminoids     .. 

•17 

Insoluble  mineral  matter 

•86 

Insoluble  albuminoids 

...       1-50 

Chlorophyll,     soluble     carbo- 

Digestible fibre 

...       653 

hydrates,  &c. 

4-25 

Woody  fibre     

...     2319 

Note  that  amount  of  woody  fibre  in  this  grass  is  much  larger  than  in  that 
of  Sheep's  Fescue. 

Red  Fescue. — ^Both  from  a  botanical  and  agricultural  point  of  view,  Red 
Fescue  {Festuca  rubra  and  F.  rubra  var.  heterophylla)  resemble  each  other 
so  closely  that  it  would  be  unwise  to  make  any  distinction. 

Eed  Fescue  is  distinguished  from  Sheep's  and  Hard  Fescue  by  its  creeping 
roots,  and  also  larger  seed.  The  whole  habit  of  the  plant,  too,  is  generally 
larger. 

Red  Fescue  is  a  very  palatable  grass  both  for  sheep  and  cattle,  and  it 
would  even  be  a  better  bottom  grass  for  good  soils  than  Hard  Fescue.  Its 
creeping  roots  enable  it  to  hold  its  own  against  the  more  vigorous  grasses. 

Following  is  Sutton's  analysis  of  the  heterophylla  variety: — 

In  Natural  State. 


Per  cent. 

Per  cent 

Water 

...   4ro7 

Soluble  mineral  matter 

318 

Soluble  albuminoids    ... 

•31 

Insoluble  mineral  matter 

1-51 

Insoluble  albuminoids 

...       213 

Chlorophyll,    soluble     carbo- 

Digestible fibre 

...     17-81 

hydrates,  &c. 

7^78 

Woody  fibre     ... 

...     26^21 

Chewing's  Fescu'e. — This  is  a  Xew  Zealand  variety,  and  appears  the  most 
important  of  the  finerleafed  Fescues.  It  is  the  variety  generally  recom- 
mended by  the  New  Zealand  Department  of  Agriculture  for  the  follow- 
ing situations: — (1)  For  surface  .sowing,  mixed  with  Danthonia,  after  bush 
burns;  (2)  for  sandy  soils;  (3)  for  light  pumice  soils;  and  (4)  for  the  classes 
of  soils  in  which  Cocksfoot  and  Rye  grasses  are  sown. 

There  is  no  doubt  that  Chewing's  Fescue  has  a  much  more  robust  growth 
than  the  other  fine-leafed  Fescues,  but,  what  is  also  important,  its  seed  has 
far  higher  germinating  qualities.  In  tests  carried  out  at  the  Botanic 
Gardens,  whereas  Hard  Fescvxe  gave  a  germination  varying  from  15  to  20 
per  cent.,  and  Sheep's  Fescue  25  to  30  per  cent.,  Chewing's  Fescue  gave 
results  as  high  as  70  per  cent. 

Rat's  Tail  Grass  or  Silver  Grass. — This  is  an  extremely  common  grass 
on  the  tablelands,  slopes,  and  semi-arid  interior  of  Xew  South  Wales 
during  the  spring  months.  It  is  an  introduced  slender  tufted  annual, 
growing  to  a  height  of  only  a  few  inches  on  poor  soils,  and  to  fully  2  feet 
on  rich  soils.  The  grass,  however,  bears  very  little  flag,  and,  when  crowded 
as  they  are  into  hundreds  of  plants  per  square  foot,  consists  mostly  of  stem 
and  inflorescence.     The  latter  varies  from  two  or  three  spikelets  to  a  dense 
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Fig.  6. — Rat's  Tail  Fescue  or  Silver  Crass  (Festuca  brom-M<li 
Note  the  long  nvtn^  or  bristles  attached  to  the  spikelcts. 

Popular  Descriptions  of  Grasses. 
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panicle  (in  good  plants)  fully  a  foot  long.  The  flowering  spikelets  are  very 
small,  and  can  readily  be  distinguished  from  the  fine-leafed  Fescues  pre- 
viously described  by  the  very  long  spear-like  bristle  or  awn. 

This  grass  is  a  native  of  Europe,  whence  it  has  been  introduced  into 
North  America,  Australia,  and  other  countries.  It  has  obtained  a  firm 
foothold  in  this  State,  and  readily  crowds  out  other  grasses  in  the  spring 
months.  It  is  an  extremely  short-lived  annual,  setting  its  seed  very  quickly, 
thus  ensuring  its  propagation  the  following  year. 

In  rich  soils  it  produces  enough  flag  to  provide  a  fair  amount  of  feed 
during  the  spring,  but,  as  herbage  is  generally  plentiful  during  this  season, 
the  grass  is  generally  neglected,  the  seed  ripens  and  comes  up  more  thickly 
than  ever  the  following  year.  Following  is  the  analysis  by  the  Depart- 
mental Chemist: — 


Per  cent. 

Moisture    ... 

...     70  •82 

Albuminoids          

...       413 

Ether  extract        

...       1-20 

Fibre           

...       5-66 

Ash 

...       7-32 

Nitrogen-free  extract      

...     10-87 

Albuminoid  ratio 

...        1  :  3-3 

Nutritive  value        

...       17-7 

Elephant  Grass  on  the  Macleay  E-ivee. 

An  interesting  report  has  been  received  from  Mr.  E.  Riddel,  of  Mount 
Pleasant  Apiary,  Stuart's  Point,  Macleay  River,  briefly  outlining  the  results 
with  this  grass.  One  root  and  two  slips  were  planted  in  heavy  clayey  soil 
clo.se  to  water  on  20th  September,  1917,  and  a  similar  number  on  red  chocolate 
soil  on  the  same  date.  Those  planted  on  the  clay  came  up,  but,  as  they  were 
not  attended  to,  did  not  make  much  progress. 

On  the  chocolate  soil  the  root  only  survived,  and  on  4th  October  three 
shoots  were  showing,  increasing  to  sixteen  on  28th  December,  of  which  nine 
measured  12  feet  in  height.  On  28th  January  several  were  16  feet  high. 
Two  stems  were  cut  on  24th  December  and  offered  to  a  milking  cow.  Both 
wei'e  eaten  from  leaf  to  butt,  and  were  apparently  relished. 

The  Elephant  Grass  was  planted  at  the  end  of  a  patch  of  Indian  cane, 
which  at  that  time  was  10  or  12  inches  in  height,  and   now  averages  9^  feet. 

The  only  apparent  objection  to  the  fodder  grass  is  that  the  stems  and  leaf 
butts  are  covered  with  long  I'ough  hair  which  may  be  harmful  to  stock. 

The  new  grass  will  evidently  thrive  exceptionally  well  under  Macleay 
Rjver  conditions,  and  is  far  ahead  of  "cane"  so  far  as  speed  of  growth  is 
concerned,  and  Mr.  Riddel  intends  laying  out  a  bed  as  soon  as  possible  for 
planting  next  spring. 
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Farmers^    Experiment    Plots. 

Winter  Podder  Experiments,  1917. 


North  Coast. 


G.  0.  SI'ARKS,  Assistant  Inspector  of  Agriculture. 

Variety  and  manui-ial  trials  with  winter  fodders  were  arranged  for  at  eleven 
centres  on  the  North  Coast  during  the  winter  of  1917,  the  names  and 
addresses  of  the  experimenting  farmers  being  as  follows  : — 

F.  T.  Johnston,  Condong.  Henry  Short,  Dorrigo. 

G.  A.  Forrest,  Coraki.  E.  A.  Marsh,  Macksville. 
C.  Oliver,  Yorklea.  F.  J.  Giblin,  Burra|)ine. 

T.  W.  Savige,  Old  Bonalbo.  C.  J.  Rogers,  Stuart's  Point. 

Jas.  O'Keefe,  Wooroowoolgen.  G.  J.  Waid,  Sherwood, 

F.  AUard,  Brooklana. 
Owing  mainly  to  seasonal  difficnliies,  returns  were  secured  from  only  four 
centres,  viz.,  Condong,  Dorrigo,  Burrapine,  and  Shei'wood. 

Season.  ''^ 

The  winter  was  one  of  extreme  severity,  and  the  experiments  were,  on  the 
whole,  attended  with  the  most  disastrous  results.  In  some  cases  there  was  at 
no  time  sufficient  moisture  in  the  seed-bed  to  allow  a  reasonable  prospect  of 
successful  germination,  while  later  on  the  growth  was  rendered  inappreciable 
by  the  dry,  frosty  conditions  obtaining  after  seeding.  In  the  opinion  of  old 
and  highly  experienced  farmers  on  the  North  Coast,  few,  if  any,  more 
rigorous  winters  have  been  known,  and  under  the  circumstances  the  results 
achieved  at  the  four  more  favoured  centres  are  gratifying. 

Early  maturity  is  an  important  consideration  as  regards  a  coastal  fodder 
crop,  but  in  the  past  season  the  earlier  varieties  were  severely  handicapped  by 
having  to  complete  their  growth  upon  a  rainfall  of  approximately  1|  inches. 
The  copious  rains  of  late  September,  however,  caused  a  wonderful  recovery 
by  the  various  oat  plots  and  slow-maturing  wheats,  and  in  consequence  the 
results  shown  in  Table  A  cannot  be  regarded  as  conclusive,  the  seasonal 
advantages  being  entirely  with  the  later  varieties. 

Cultivation. 

The  preparation  of  the  soil  was  practically  identical  throughout  these  trials. 
In  every  case  the  work  was  taken  in  hand  early  in  the  season,  the  previous 
crop  residues  being  ploughed  in  and  the  fallow  receiving  all  necessary  atten- 
tion. As  a  direct  result  of  this,  the  seed-beds  were  all  in  splendid  order.  The 
seed  was  broadcasted  at  the  rate  of  from  1|  to  2  bushels  per  acre  and 
harrowed  in.  Seeding  was,  on  the  whole,  later  than  is  advisable,  various 
influences  operating  to  delay  the  work,  notwithstanding  which  a  satisfactory 
germination  was  secured,      ^j^^  Various  Plots. 

Sherwood. — This  experiment  was  seeded  on  21st  May.  It  was  on  a  sandy 
alluvial  soil  that  had  been  utilised  for  the  previous  season's  fodder  experiments. 
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Here  also  was  included  a  trial  of  fallowed  land  versus  non-fallowed.  The 
difference  brought  about  by  the  two  systems'  was  clearly  shown  almost 
immediately.  At  all  times  the  fallowed  plots  presented  a  healthy  and 
pleasing  appearance,  and  a  glance  at  the  figures  in  Table  A  will  indicate  that, 
in  spite  of  seasonal  difficulties,  fair  success  was  attained.  On  the  non-fallowed 
land,  however,  the  germination  was  very  poor,  and  the  growth  extremely 
weak  and  of  a  very  sickly  yellos^  colour.  The  fallowed  plots  yielded  at  the 
rate  of  from  5  to  10  tons  per  acre,  but  nowhere  on  the  non-fallowed  plots  was 
the  crop  of  sufficient  height  to  provide  a  sample  for  weighing. 

On  7th  September  the  Florence  and  Firbank  wheats,  the  Black  Winter 
rye,  and  the  Canada  field  peas  had  reached  maximum  growth  and  were 
harvested.  Up  to  this  time  150  points  of  rain  had  been  recorded  since 
seeding.  On  29th  September  the  Thew  and  John  Brown  wheat  plots  were 
harvested,  and  although  by  this  time  the  season  had  broken,  the  rain  had 
come  too  late  to  influence  the  yield  of  these  varieties.  On  13th  October  the 
residue  of  the  experiment  was  harvested,  but  by  this  time  the  effective  rainfall 
had  risen  to  5-65  inches.  The  details  of  each  experiment  are  practically 
identical,  and  it  is  therefore  unnecessary  to  give  more  than  a  short  descrip- 
tion of  the  ^il  and  general  characteristics  of  the  other  plots. 

Burrapine. — This  experiment  was  on  a  sandy  alluvial  soil  under  cultivation 
for  upwards  of  twenty-five  years,  rather  badly  infested  with  nut  grass,  neces- 
sitating constant  attention  to  the  fallow.  A  particularly  fine  seed-bed  was 
secured,  although  the  germination  was  not  quite  as  good  as  at  other  centres. 
Seeding  was  done  on  25th  May.     The  rainfall  was  4-62  inches. 

Dorrigo. — This  experiment  was  carried  out  on  the  typical  deep,  friable,  red 
volcanic  soil  of  the  plateau — a  soil  of  great  fertility,  but  incapable  of  with- 
standing prolonged  periods  of  dry  weather.  The  plots  were  planted  on  1st 
June,  and  the  subsequent  growth  of  all  varieties  was  weak,  with  the  notable 
exception  of  Black  Winter  rye,  which,  throughout  the  dry,  cold  weather, 
maintained  a  comparatively  strong  growth.  Although  the  actual  3'ield  on 
this  plot  did  not  approach  within  measurable  distance  of  the  oat  plots,  the 
fact  should  be  noted  that  a  fair  amount  of  fodder  was  produced  under  the 
most  trying  conditions,  and  it  is  regarded  as  likely  to  become  a  popular  fodder 
crop  in  this  district.  The  Dorrigo  experiment  was  marked  by  the  total 
failure  of  the  early  wheats  and  legumes,  and  by  the  fine  recovery  of  the  oats 
and  the  Cleveland  and  John  Brown  wheats. 

Condong. — The  soil  of  this  experiment  was  a  fairly  heavy  alluvial  that  has 
been  under  cultivation  for  over  thirty  years,  being  cropped  mainly  to  maize 
and  sugar-cane.  Seeding  was  carried  out  on  7th  May.  The  seed-bed  was  in 
a  moist  condition,  and  germination  was  excellent.  At  an  early  stage  the 
Firbank  wheat  plot  drew  considerable  attention  on  account  of  its  rapid 
growth  and  robust  appearance.  The  prevailing  dry  conditions  speedily  made 
themselves  felt,  and  development  was  restricted  as  at  other  centres.  Wind- 
storms, followed  by  heavy  rain,  caused  some  damage  late  in  the  season, 
particularly  to  the  plot  on  which  Huguenot  wheat  and  grey  field  peas  were 
grown  in  combination.     The  rainfall  was  4'64  inches. 
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Conclusions. 

Wheat. — Experience  has  proved  that  Florence,  Thew,  and  Huguenot  are 
varieties  of  wheat  most  suitable  for  coastal  conditions,  and  while  other  varieties 
have  given  good  results  during  the  past  season,  it  is  as  yet  too  early  to  make 
definite  rcommendations  concerning  them.  It  should  be  noted,  however,  that 
Firbank  made  the  most  rapid  growth  of  any  crop  included  in  the  experiments, 
and  there  is  every  possibility  that  good  results  will  follow  its  use.  Being  a 
non-stooling  vaiiety,  it  is  advisable  to  make  a  somewhat  heavier  sowing  than 
is  usual  with  others.  Where  early  winter  feed  is  required,  however,  the  use 
of  Florence  and  Thew  can  be  strongly  advispd.  The  former  produced  at 
Sherwood  almost  7^  tons  of  green  fodder  in  111  days,  on  a  rainfall  of 
150  points  ;  while  the  latter,  although  slightly  slower  in  maturing,  is  I'egarded 
as  being  a  heavier  yielder. 

The  real  use  of  wheat  on  the  coast  would  seem  to  lie  in  the  direction  of  pro- 
viding early  winter  fodder,  and  it  appears  to  be  unlikely  that  the  late  maturing 
wheats  will  compete  with  any  great  success  against  the  different  varieties  of  oats. 

Oats. — It  will  be  noted  that  the  oat  plots  yielded  most  consistently. 
Ruakura  has  been  well  and  favourably  known  on  the  coast  for  some  seasons 
past,  and  is  rapidly  growing  in  popularity.  Although  outyielded  on  this 
occasion,  the  consensus  of  opinion  amongst  experimentalists  is  that  it  is  a 
highly  desirable  variety  and  worthy  of  every  attention. 

Sunrise  has  proved  itself  a  heavy  yielder  on  the  North  Coast,  but  it  is  less 
popular  than  Ruakura,  on  account  of  its  tendency  to  coarseness. 

Guyra  yielded  up  to  within  3  cwt,  of  the  Algerian  plot  at  Dorrigo,  and  is 
worthy  of  extended  trial  there.  In  a  normal  season  there  is  every  possibility 
that  the  positions  of  these  varieties  would  be  reversed.  During  the  dry  period 
Guyra  made  much  the  stronger  growth,  and  was  relatively  nearer  maturity 
when  the  rain  came. 

Algerian  is  unquestionably  the  standard  oat.  In  many  centres  its  popu- 
larity is  undiminished,  although  as  they  are  becoming  more  widely  known 
the  new  varieties  are  gradually  replacing  it  on  ;iccount  of  their  hardiness  and 
earlier  maturity. 

Rue. — There  is  a  popular  impression  that  rje  produces  an  unpalatable 
fodder,  but  observations  made  during  the  past  winter  indicate  that  cattle  eat 
it  readdy.  It  is  regarded  as  being  particularly  hardy  and  drought-resistant, 
and  is  worthy  of  extended  trial. 

Legumes. — At  Sherwood  the  grey  field  peas  gave  the  highest  yield  on  the 
experiment.  It  may  be  mentioned  that  at  this  centre  field  peas  have  become 
a  very  popular  crop,  and  their  cultivation  cannot  be  too  strongly  recom- 
mended. Quite  apart  from  their  value  as  a  fodder,  their  highly  beneficial 
effect  upon  the  soil  is  well  known. 

The  difference  in  yield  at  Sherwood  between  the  grey  and  Canada  field 
peas  is  not  as  great  as  the  figures  indicate.  The  latter  completed  its  growth 
under  the  driest  conditions,  and  indeed  was  a  stronger  plant  throughout  than 
the  former,  which  made  most  of  its  growth  after  the  September  rains.  The 
Canada  field  pea  has  proved  itself  a  particularly  hardy  variety,  and  has  won 
favourable  regard  wherever  introduced. 
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The  mixture  of  Huguenot  wheat  with  grey  or  blue  field  peas  can  be  very 
strongly  recommended.  It  has  been  grown  with  great  success  on  these 
experiments,  and  on  most  occasions  is  one  of  the  heaviest  yielding  plots.  It  is 
an  interesting  fact  that  at  Burrapine,  while  the  field  pea  plots  were  destroyed 
by  wet,  the  Huguenot  and  field  pea  mixture  was  quite  undamaged. 


Table  A. — Results  of  Variety  Trials, 

North  Coast,  191 

7. 

Condon^. 

Dorrig-o. 

Burrapine. 

Sherwood. 

Wheats- 

tons  cwt. 

tons 

cwt. 

tons  cwt. 

tons 

cwt. 

Cleveland        

4     16 

10 

H 

7  m 

8 

•71 

"4 

Firbaiik 

5  m 

6       9| 

6 

2^ 

Florence           

6       4i 

7       4 

7 

HS 

Huguenot 

2     174 

8       8 

7 

Hi 

John  Brown 

4       13 

lb 

lOS 

12      0 

7 

Vi 

Thew 

6       0 

8       8 

6 

m 

Warren 

4       6J^ 

0 

8 

6       4i 

6 

H 

Oats- 

Algerian 

9     16| 

15 

M 

9     12i 

/ 

i'H 

Guyra 

15 

] 

Ruakura 

9       2i 

12 

ci 

9     12 

8 

Jb5 

Sunrise... 

9     12 

13 

m 

12     19^ 

9 

3 

Legumes-  - 

Canada  field  peas 

3     12 

i) 

H 

Grey  field  peas 

3     ]6f 

]0 

''i 

Huguenot   wheat   and  grey  field 

4      61 

14       8 

7 

m 

peas. 

Black  Winter  rye  ... 

3      li 

8 

16 

9     12 

7 

H 

I 


Manurial  Trials. 

Experiments  with  manures  were  conducted  in  conjunct'on  with  the  variety 
trials,  with  the  exception  of  those  at  Condong. 

The  manures  used  and  their  cost  per  acre  were  : — 

s.  d.  s.  d. 


Superphosphate,  i  cwt.,  per  acre     2     6 

i  cwt.         ,,  4  11 

Bone-dust,  1  cwt.         ,,  8     6 


Superphosphate,  h  cwt 
Nitrate  of  soda,    h  cwt 


:} 


per  acre  13     6 


As  has  been  explained  earlier,  the  season  was  a  particularly  disastrous  one 
for  early  maturing  varieties,  and  as  these  manurial  trials  were  carried  out 
with  Thew  wheat,  which  reached  maturity  before  the  coming  of  the  spring 
rains,  only  at  Burrapine  and  Sherwood  were  conditions  sufficiently  favour- 
able for  any  appreciable  growth  to  be  made. 

It  will  be  understood  that  a  fair  amount  of  moisture  is  necessary  before  a 
crop  can  benefit  by  the  use  of  artificial  manures,  and  in  a  season  like  the 
past  it  is  almost  impossible  to  draw  any  definite  conclusions  from  the  results 
obtained,  but  it  will  be  noted  that  at  Burrapine  good  i^esults  followed  the  use 
of  superphosphate,  and  it  is  more  than  probable  that  they  would  have  been 
better  under  less  adverse  conditions.  \Vhen  it  is  seen  that  an  increase  of 
3^  tons  was  secured  by  the  use  of  a  manure  costing  less  than  5s.,  the  advis- 
ability of  conducting  further  experiments  along  these  lines  will  be  readily 
appreciated. 
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At  Sherwood  the  results  are  less  pronounced,  which  tends  to  emphasise  the 
fact  that  on  the  older  soils  the  first  need  is  for  green  manuring. 

Table  B. — Results  of  Manurial  Trials,  Noi'th  Coast, 
1917. 


Superphosphate,  ^  cwt.  per  acre... 

1     „  „       ... 

Bone-dust,  1  cwt.  per  acre 
Superphosphate,     ^     cwt.,     and 
Nitrate  of  Soda,  ^  cwt.  per  acre. 
No  manure  ... 


Burrapine. 

Sherwood. 

tons   cwt. 

10  16 

11  14i 
6     19i 
6     19i 

tons  cwt. 
7       9i 

7      H 
7     ITS 
6      6^ 

8       8 


6     195 


South  Coast. 


R.  N.   MAKIN,  Inspector  of  Agriculture. 

The    following   farmers    co-operated    wiih    the    Department    in    conducting 
winter  fodder  experiments  during  1917  : — 

T.  a.  Bateman,  "  Ireton  Wood,"  Albion  Park. 

J.  Timbs,  ''  Tara,"  Albion  Park. 

J.  Miller,  jun.,  "  Warrabank,"  Toolijooa. 

J.  Chittick,  Kangaroo  Valley. 

L.  Garrad,  '*  Wickham  Hill,"  Milton. 

Superintendent,  Boys'  Farm  Homes,  Mittagong. 

J.  H.  Martin,  Pambula. 

V.  J.  Collins,  "  Watoonga,"  Bemboka. 
The  returns  from  the  early-maturing  varieties  of  wheat  are  low ;  this 
may  be  accounted  for  by  the  exceptionally  dry  winter.  The  months  of  May, 
June,  July,  and  August  were  all  much  below  their  average  rainfall ;  and,  to 
make  matters  worse,  early  frosts  were  experienced  in  most  parts,  and  were 
frequent  throughout  the  winter.  Sowing  started  in  April — being  unavoid- 
ably late.  The  plots  at  Albion  Park,  Mittagong,  Bemboka,  and  Crook  well 
were  sown  with  the  wheat  drill  ;  all  the  rest  were  broadcasted  by  hand. 

The  bad  season  was  accountable  for  the  failure  of  the  plots  at  Mr,  J. 
Timbs'  farm,  Albion  Park,  and  Mr.  J.  Miller's,  Toolijooa. 

The  seed  was  drilled  in  at  the  rate  of  100  lb.  of  wheat  per  acre,  and  75  lb. 
of  oats  per  acre.  Where  Canada  field  peas  were  sown  the  seed  was  mixed  with 
the  wheat  at  the  rate  of  20  lb.  per  acre.  Where  the  seed  was  broadcasted, 
2  bushels  per  acre  of  wheat  or  oats  were  sown.  Manures  were  sown  by  the 
drill  at  rate  of  100  lb.  per  acre.  At  Mr.  Bateman's  farm,  Albion  Park, 
owing  to  the  breakage  of  a  cogwheel  in  the  manurial  attachment  of  the 
machine,  the  manure  had  to  be  broadcasted  by  hand.  All  varieties  of  wheat 
and  oats  were  manured — superphosphate  being  applied  at  the  rate  of  1  cwt. 
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per  dcre — where  the  seed  was  sown  by  hand.  The  mixtures  of  manure 
applied  in  the  manurial  tests  comprised  P  5  (composed  of  superphosphate 
four  parts  and  sulphate  of  potash  one  part)  and  P  7  (equal  parts  of  super- 
phosphate and  bonedust  mixed).  P  5  was  sown  at  the  rate  of  1;^  cwt.  per  acre 
and  P  7  at  2  cwt.  per  acre. 

The  Soil  and  its  Preparation. 

The  preparation  of  the  soil  was  carried  out  by  ploughing  in  January  and 
cross-ploughing  prior  to  sowing. 

Albion  Park. — Two  plots  were  sown  in  this  district  owing  to  there  being 
two  distinct  classes  of  soil — that  at  Mr.  Bateman's  farm  being  composed  of 
alluvial  deposit  formed  from  sandstone,  and  that  at  Mr.  Timbs'  being  open 
forest  country  of  sandstone  formation. 

Gerringong. — The  soil  was  of  basalt  formation. 

Kangaroo  Valley. — The  soil  here  was  of  sandstone  formation  ;  second 
cropping  of  paddock  broken  up  after  a  long  spell. 

Mittagong. — This  also  was  of  sandstone  formation,  the  ground  being  flat,, 
and  receiving  the  wash  from  rather  poor  hills. 

Milton. — The  plots  were  on  a  hillside,  the  soil  being  of  sandstone  formation, 
of  medium  fertility. 

I'amhula. — This  was  on  an  alluvial  flat  formed  from  granite  formation. 
The  land  had  been  under  crop  for  many  years. 

Bemhoka. — The  formation  here  was  raw  granite ;  the  ground  was  new,, 
having  just  been  broken  up. 

Varieties  of  Wheat. 

Two  varieties  of  wheat,  Cleveland  and  Clarendon,  were  under  test  for  the 
tirst  time  on  the  South  Coast  experiment  plots,  and  both  were  found  to  be  later 
in  maturity  than  other  popular  varieties.  Cleveland  proved  to  be  much  later 
in  maturing  than  any  other  variety  that  has  yet  been  tried,  audit  may  be  put 
aside  as  an  early  fodder  wheat.  It  was  not  expected  that  it  would  mature 
early,  as  it  is  known  as  a  late-maturing  wheat,  but  it  was  thought  it  would  be 
wise  to  ascertain  its  value  for  coastal  conditions.  However,  as  oats  may  be 
obtained  long  before  Cleveland  wheat  is  ready  for  cutting,  and  as  oats  are 
preferred  for  green  feed,  that  variety  of  wheat  must  stand  down.  Clarendon 
was  neither  earlier  nor  better  in  yield  than  the  well-known  Thew,  Florence, 
or  Firbank  varieties,  so  it  may  also  be  disregarded  in  future. 

Thew  grew  as  well  as  ever  under  the  weather  conditions,  and  is  still  the 
most  reliable  wheat  to  grow  on  the  fSouth  Coast.  Firbank  and  Florence 
require  better  weather  conditions  in  order  to  produce  the  high  return  they 
are  capable  of. 

On  plots  where  Canada  field  peas  were  sown  in  conjunction  with  wheat  the 
results  were  satisfactory,  the  green  fodder  being  of  better  value  than  where 
wheat  was  grown  by  itself.  The  practice  of  sowing  mixed  fodder  crop.s  is 
strongly  recomn)ended  to  farmers.     At  the  present  time  Canada  peas  are  not 
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largely  grown,  but  grey  field  peas  are  generally  obtainable  and  may  be  sown 
instead.  The  Canada  vaiiety  is  earlier,  and  is  recommended  on  that  account.. 
Ample  supplies  of  this  valuable  variety  should  be  available  in  a  few  years. 

The  Manurial  Trials. 

Unfortunately,  we  again  did  not  get  the  lesults  lioped  for  from  the 
application  of  manure,  due  very  largely  to  the  season.  The  figures  in 
the  taV'le  do  not  convey  altogether  a  correct  impression,  however,  for  in  all 
cases  artificial  manure  hastens  the  maturity  of  the  crops,  and  very  often 
we  find  that  the  unmanured  section  is  quite  green,  whilst  those  that  have  been 
treated  are  showing  signs  of  ripening.  Again,  it  is  found  that  manured 
sections  are  always  more  healthy.  In  most  cases  the  manured  sections 
returned  an  increase  over  the  untreated.  Taking  superphosphate  at  £o  2s.  6d. 
per  ton  and  bone-dust  at  £8  per  ton,  and  applying  them  at  the  rates 
mentionei  above,  it  will  be  seen  that  the  expense  was  very  small.  Green 
fodder  may  safely  be  valued  at  £1  per  ton  for  feeding  dairy  stock  during  the 
months  of  July,  August,  and  September ;  it  seems  a  low  estimate  for  green 
feed,  but  most  farmers  are  agreeable  to  pay  that  for  it  and  also  to  sell  it  at 
that  price  under  South  Coast  conditions.  At  Kangaroo  Valley  there  was  a- 
difference  in  yield  of  3  tons  in  favour  of  the  manured  plot,  and  the  cost 
of  the  manure  at  the  outside  was  only  7s.  6d.,  so  that  thei'e  was  an  apparent 
profit  of  £2  12s.  6d.,  and  also  a  cleaner  and  earlier  growth 

At  Pambula  the  untreated  plot  showed  to  the  best  advantage.  A  case 
such  as  this  occasionally  comes  along,  and  is  probably  due  to  some  former 
treatm'  nt  of  the  soil  of  which  we  were  not  aware,  or  perhaps  to  the  section 
being  naturally  better  drained.  The  fact  remains,  however,  that  it  pays  to- 
manure  wheat  and  oats  for  green  feed.  Sulphate  of  potash  is  still  practically 
off  the  market ;  until  full  supplies  are  available,  little  can  be  done  in  testing 
this  valuable  manure. 

The  Oats  Trials. 

An  unusual  occurrence  was  noted  on  sevei'al  plots  during  the  season. 
Sunrise  and  Ruakura  varieties  of  oats  matured  earlier  than  any  of  the 
wheats.  .Such  a  thing  has  not  been  noticed  before  in  the  South  Coast 
experiments.  No  doubt  it  was  due  to  the  season  ;  but  farmers  will  watch 
the  returns  of  these  varieties  of  oats  compared  with  wheat  with  considerable 
interest.,  for  we  certainly  have  in  them  sorcething  worth  growing  for  green 
feed.  Sunrise  on  account  of  its  earliness,  and  Ruakura  because  of  its 
high  yielding  capacity  and  its  earliness  (second  only  to  Sunrise),  compare 
most  favourably  with  other  varieties  that  have  been  under  test.  Sunrise  is  a 
little  coarse  in  the  straw,  which  does  not  matter  for  gref-n  feed ;  but  if  kejit 
for  hay,  it  is  not  attractive.  Ruakura,  on  the  other  hand,  stools  fairly  welly 
is  fairly  fine  in  the  sti'aw,  and  makes  up  well  into  hay.  The  demand  for 
these  varieties  is  increasing  every  season,  and  for  feeding  off  and  for  green 
fodder  the  slow-growing  Algerian  variety  will  soon  give  place  to  them.  At 
Bernboka,  where  the  rainfall  was  exceedingly  light,  the  crops  were  very 
sparse.  When  the  rain  fell  in  the  spring  the  grass  came  along  rapidly,  and 
the  crops,  not  being  require!  for  green  feed,  were  turned  into  hay. 
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South  Coast  Winter  Fodder  Plots,  1917. 
Wheat  Variety  Trials. 


Variety. 

Boys'  Farm 

Homes, 
Mittagong. 

J.  Chittick, 
Kangaroo  Valley. 

J.  H.  Martin, 
Pambula. 

T.  a.  Bateman, 
Albion   Park. 

L.  Garrad, 
Milton. 

Florence 
Firbank 
Cleveland 

Thew 

Clarendon 

t.     c.    q.    lb. 
6      5     2    24 

6  11     1    20 

7  2    3    12 
6    14     1      4 

t.     c.    q.    lb. 
1    17    2    20 
4      0     0      0 

4  14     1      4 

5  13     2      8 
4      2     3    12 

t.     c.    q.    lb. 

4  14     1      4 

5  12  3  12 
5  12  3  12 
4  15  0  0 
4      7     0    16 

t.  c.  q.  lb. 
3  0  0  0 
3  15  2  24 
3  17  1  16 
5    10    0      0 

t.     0.    q.    lb. 

3  10     0      0 
5      2     3    12 
7    17     0    16 

4  18    2      8 

Wheat  Manurial  Trials.* 


Boys'  Farm 

Homes, 
Mittagonar. 


J.  Chittick,  J.  H.  Martin, 

Kangaroo  Valley.  1        Pambula. 


L.  Garrad, 
Milton. 


t.     0.    q.    lb. 
Superphosphate  1  cwt.  per  acre   6    14     1      4 


P5  Mixture  IJ    ,, 

P7  Mixture         2      ,,         ,', 
No  manure 

Canada  field  peas,  superphos- 
phate 1  cwt.  per  acre 


6  0  0  0 
5  14  1  4 
5  1  1  20 

7  8  2  8 


c.    q. 

9     1 

10     0 


4    10     0      0 


6    10    2    24 


c. 

q- 

lb. 

15 

0 

0 

10 

2 

24 

10 

0 

0 

2 

0 

24 

7 

3 

12 

t.  c.    q.    lb. 

4    18     2     8 


4     2    3  12 

4     8     2     8 


*  Thew  wheat  was  used  throughout  these  trials. 


Oats  Variety  Trial. 

Variety. 

Boys'  Farm 

Homes, 
Mittagong. 

J.  Chittick, 
Kangaroo  Valley. 

J.  H.  Martin, 
Pambula. 

T.-  A.  Bateman, 
Albion  Park. 

L.  Garrad, 
Milton. 

Ruakura 

Sunrise 
Algerian 

t.      C.    q.    lb. 
6       7     U     16 

6  7     0    16 

7  12    3    12 

t.     c.    q.    lb. 
10    10     2    24 

9      8     2      8 
7    17     0    16 

t.     c.    q.    lb. 

7     12     0    16 

10      0     0      0 

7      2     3    12 

t.     C.    q.    lb. 

6  2     3      2 

7  4     14 
4    11     1    20 

t.     c.    q.    lb. 
8    15    2    24 

6  2     3    12 

7  5    0     0 

Hay  yield  at  Bemboka. 


Wiieat — King's  Early 
Florence  ... 
Firbank   . . . 
Cleveland 
Thew 
Oats — Ruakura . . . 
Sunrise     . . . 
Algerian  ... 


tons 

cwt. 

qrs 

lb 

1 

0 

0 

0 

0 

18 

0 

0 

0 

15 

0 

0 

0 

10 

0 

0 

0 

16 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

5 

0 

0 
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Notes  on  the  Test  Plots  at  Cowra* 

Wheat  Vahieties. 


J.  T.    PRIDHAM,  Plant  Breeder. 

Like  the  previous  season,  the  year  turned  out  a  disappointing  one  to  many 
farmers  who  had  sown  the  old  Federation  and  wheats  of  the  Purple  Straw 
type.  Those  who  had  grown  two  or  three  sorts  were  in  a  better  position  than 
the  grower  who  put  in  only  one  variety — unless  his  choice  turned  out  to  be 
a  happy  one.  Take-all  and  rust  greatly  affected  the  yields,  and  the  best 
results  were  obtained  from  early-maturing  varieties.  These  are  almost 
invariably  weak  in  the  sti'aw  in  more  or  less  degree ;  and  while  false  combs 
and  choke  cutters  and  other  improvements  in  machinery  admit  of  the  crop 
being  gathered  even  when  lodged,  w^eakness  of  straw  is  a  serious  defect  in  a 
wheat. 

If  the  present  year  should  turn  out  to  be  one  of  good  rainfall  and  favourable 
to  the  spread  of  disease,  the  probability  is  that  varieties  will  yield  somewhat 
according  to  the  table  below.  Should  the  season  be  dry,  however,  at  any  rate 
in  the  spring  months  and  early  summer,  the  old  favourites  above-mentioned 
will  most  likely  yield  best.  Early-maturing  varieties  give  a  good  account  of 
themselves  in  almost  any  season,  though  one  cannot  get  the  highest  returns 
possible  from  them  every  year.  Sowing  early-ripening  wheats  is  therefore 
sound  practice  in  the  wheat  belt,  though  one  or  two  mid-season  varieties  may 
well  be  sown  when  starting  to  plant.  M.  A.  Carleton,  of  the  United  States 
of  America,  in  his  book  "The  Small  Grains,"  mentions  the  special  needs  in 
regard  to  wheat  of  each  State  where  this  cereal  is  largely  grovvn,  and  early 
maturity  is  a  desideratum  in  every  case. 

In  addition  to  the  varieties  appearing  in  the  accompanying  table,  a  number 
of  miscellaneous  wheats  were  grown  for  identification,  preserving  seed,  and 
for  observation,  besides  a  large  number  of  rows  of  crossbreds  undergoing 
fixation.     Oats  and  barleys  also  occupied  a  portion  of  the  field. 

The  plots  under  review  were  sown  by  hand,  single  grains  dropped  5  to  6 
inches  apart  in  shallow  furrows  and  covered  in.  The  rows  were  30  links 
long  and  2  links  apart.  '  In  every  alternate  row  Hard  Federation  was  sown 
as  a  buffer  to  make  the  conditions  as  uniform  as  possible  for  each  variety 
under  test. 

Heavy  rains  in  August  caused  jnuch  washing  in  the  plots,  the  soil  became 
saturated,  and  the  weather  continued  dull  and  cool.  In  the  spring,  warm 
and  cold  weather  alternated  without  the  usual  amount  of  sunshine.  Warm, 
showery  weather  in  November  caused  rust  to  appear,  and  towards  tlie  end 
of  the  month  the  earlier  wheats  were  badly  affected,  though  the  extremely 
early  sorts  largely  escaped  attack.  Continued  rains  caused  the  wheat  to  lean 
over  considerably,  but  in  spite  of  the  rust  many  varieties  matured  a  plump 
sample  of  grain. 
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From  forty-five  to  fifty  grains  were  sown  in  each  plot,  and  the  number  of 
plants  which  finally  grew  to  maturity  was  recorded.  Before  harvesting  the 
plots  six  of  the  be>t  selected  plants  were  cut  for  breeding  purposes,  and  the 
grain  from  each  weighed  ;  these  are  not  inserted  in  the  table,  but  are  in 
some  measure  proportionate  to  the  yields  of  the  rows  for  the  respective 
varieties.  It  would  have  been  far  more  reliable  to  have  ten  plots  of  each 
wheat ;  but  with  the  selected  plant  yields  as  a  check,  it  is  claimed  that  a  fair 
idea  may  be  formed  of  the  relative  productiveness  of  each  wheat  for  the  past 
season.  In  any  case  the  yields  should  be  taken  as  merely  approximate,  as  so 
many  factors  over  which  we  have  no  control  occur  to  influence  the  returns. 

Referring  to  the  table,  it  may  first  be  remarked  that  the  wheats  were  not 
all  sown  at  the  same  time,  though  the  majority  were  planted  between  2nd 
■and  8th  May.  These  were  the  main  crop  varieties  ;  while  those  sown  on 
21st  and  22nd  May  were  the  early  varieties.  Cowra  No.  20  and  Federal 
King,  each  resulting  from  the  crossing  of  Federation  with  Yandilla  King, 
were  given  a  special  trial  of  eight  and  nine  rows  respectively.  "  No.  83  "  was 
received  too  late  to  be  included  in  the  other  tests,  and  was  also  given  a  special 
test,  six  rows  of  it  being  sown  alternately  with  Hard  Federation.  The  De- 
partmental varieties  recommended  for  the  district  are  shown  in  heavier  type. 
Some  superior  strains  of  Hard  Federation  were  selected  during  the  season, 
together  with  one  or  two  variants  which  resisted  rust  better  than  the  type  ; 
it  is  quite  expected  that  they  will  reproduce  this  character.  The  yielding 
qualities  of  this  variety  may  be  taken  as  fairly  represented  by  the  strain 
received  from  Mr.  Salter,  who  has  been  successful  with  this  wheat  the  last 
three  seasons  at  Wellington. 

Some  notes  on  other  varieties  may  be  of  interest.  "  No.  83  "  is  a  cross 
between  Federation  and  Huguenot,  received  from  Mr.  W.  C.  Grasby,  of  the 
West  Australian  Newspaper  Co.,  Perth.  This  is  the  first  year  we  have  tried 
the  wheat,  but  it  has  a  good  record  in  West  Australia.  The  ear  is  white  and 
the  straw  strong  and  fairly  tall.  We  may  here  state  that  we  have  no  seed 
available  of  these  varieties  now  under  review,  but  particulars  as  to  their 
source  are  given  for  the  benefit  of  those  interested.  Ecksteen,  Primrose,  Van 
Niekerk,  Standerton  Winter,  and  Bearded  A  were  received  from  South 
Africa,  where  bearded  wheats  are  in  request,  the  birds  being  less  attentive  to 
varieties  of  this  character.  The  straw  of  Ecksteen  leans  over  rather  badly, 
though  it  is  the  best  of  the  series.  Nyngan  No.  3  and  Clarendon  have 
Gluyas  Early  in  their  pedigree ;  this  wheat  has  a  reputation  in  South  Aus- 
tralia for  resisting  rust,  and  the  crossbred  Hudson's  Early  Purple  Straw  x 
•Gluyas  gave  a  good  account  of  itself  here.  Hurst's  No.  8  and  No.  3 
we  believe  to  be  crosses  between  Federation  and  barley.  King's  Early, 
King's  Red,  King's  White,  Basil,  Golden  Drop,  Anvil,  Triumph,  Caliph, 
Farrer's  Drought-resistant,  Roseworthy,  Queen  Fan,  Late  Gluyas,  Field 
Marshal,  Wilmington,  Brown  Thew,  Indian  Blue,  Leatherhead,  and  Odessa 
•came  from  South  Australia.  Wagga  No.  22  is  the  crossbred  Red  Provence 
X  Jap.  Cowra  No.  20  and  Federal  King,  as  before  stated,  have  the  same 
parents ;  Cowra    No.   20,   however,   resembles  Yandilla    King,   and  Federal 
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King  takes  after  Federation.  They  are  both  Departmental  erossbreds ;  but 
the  latter,  having  done  well  with  Mr.  J.  E.  O'Grady,  of  Nemingha,  was  thus 
provisionally  named  by  him.  Newman's  Early  has  done  well  for  many  years 
in  the  Wagga  stud  plots  ;  it  is  a  good  hay  variet}'.  Chili  was  received  from 
Mr.  E.  Jeffery,  of  Inverell ;  it  is  said  to  be  frost-resistant,  and  certainly 
resists  rust.  Droophead  has  an  ear  which  curves  downwards,  to  some  extent 
preventing  bleaching  of  the  grain  ;  it  is  grown  to  a  considerable  extent  in 
the  Manilla  district.  Cowra  No.  19  is  a  cross  between  Redskin  and 
Yandilla. 

The  following  wheats  were  received  from  Victoria  : — Currawa,  Minister, 
College  Purple,  Warden,  "  T.  4112,"  Moira,  Penny,  Avoca,  Major,  and 
Commonwealth.  The  best  of  the  batch  is  Currawa,  which  is  now  a  good 
deal  grown  in  the  Riverina.  Coronation  was  obtained  from  an  exhibit  at 
the  Royal  Show  in  Sydney.  Boureong,  Currabubula  Bearded,  Baltinglas, 
and  Empire  were  received  from  Mr.  J.  Sands,  of  Currabubula,  who  has  sent 
us  a  number  of  selections  from  his  field  crops  for  testing.  Boureong  yields  a 
very  plump  sample  of  grain ;  this  wheat  and  Baltinglas  appear  to  be  sports 
from  Federation.  Walmer  is  a  cross  between  Federation  and  Steinwedel 
received  from  Mr.  Farrell,  late  of  Parkes-road,  Trundle,  Budd's  Early  or 
Early  Budd  is  a  Queensland  variety,  as  is  also  Free's  Abundance.  Prelude, 
Huron,  and  Marquis  were  received  from  Sir  J.  H.  Carruthers.  Pioneer 
came  from  the  Orange  district.  "  From  Yandilla  King  "  originated  with  a 
plant  tliat  turned  out  to  be  a  natural  crossbred.  Cowra  No.  15  has  a  compli- 
cated pedigree  ;  it  is  a  fine  wheat  to  strip,  and  a  cross  has  Vjeen  made  with 
this  wheat  and  Federation.  The  straw  in  both  wheats  stands  up  well,  and 
the  grain  of  Cowra  No.  15  is  superior  to  that  of  Federation.  Golden  King 
was  received  from  Mr.  Inspector  H.  C.  Stening.  Australian  Talavera, 
Hudson's  Early  Purple  Straw,  Dart's  Imperial  Jade,  and  Red  Straw  are  old 
established  varieties.  Teakle's  Red  originated  with  a  farmer  in  the  Wagga 
district.  Sanger's  Prolific  was  selected  by  Mr.  K.  Sanger,  of  Coolamon. 
"  No.  8  "  was  sent  to  us  by  the  Secretary  of  the  Garra  and  Pinecliff  branch 
of  the  Agricultural  Bureau.  Turvey  originated  in  Rochester,  Victoria. 
Robard's  "A"  and  "  B  "  came  from  Mr.  Robards,  of  Trangie.  Tarragon 
resembles  Cleveland,  and  has  done  well  in  Queensland,  Du  Toits  is  an  old 
variety,  grown  formerly  by  Dr.  Cobb  when  identified  with  this  Department. 
Schmidt's  No.  1  is  a  selection  from  Federation  made  by  a  farmer  of  that 
name. 

Space  does  not  permit  of  mentioning  all  the  samples  grown  which  were 
received  from  farmers,  but  a  wheat  received  from  Mr.  W.  H.  Heywood,  of 
Manilla,  seems  to  promise  well,  yielding  bright  plump  grain,  Florence 
yielded  well ;  it  was  not  included  in  the  tests,  not  being  recommended  for 
this  district.  Siilor's  Fortune,  grown  by  Mr.  Bunge,  Sheep  Hills,  Victoria, 
yielded  satisfactorily  ;  it  closely  resembles  Budd's  Early.  "  No.  1  "  and 
"  No.  2,"  from  Mr.  Plowman,  of  Goonumbla,  yielded  fairly  well  ;  but  the 
Indian  wheats  received  from  Mr.  Roach,  La  Bona,  Gilgandra,  proved 
unsuitable  for  our  conditions. 
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Table  showing  Results 

of  Wtisat  Variety 

rest  Plots, 

Cowra,  1917-18. 

Date 

.Average  of  tliree  Plots. 

CD  -d 

Variety. 

Sown. 

en  0 

Gross 
Yield. 

ISet 
Yield 
Grain. 

if 
1^ 

Remarks. 

May. 

lb.  oz. 

lb.  oz. 

"  No.    83"  =  (Huguenot   x 

28 

190 

5     1 

1      8 

45 

Good  straw. 

Federation). 

Ecksteen         

2-S 

193 

3  13i 

1    7i 

33 

Bearded. 

Hursfs  No.  8            

21,  22 

185 

3     6^ 

1    H 

38 

Weak  straw. 

Nyngan  No.  3           

J, 

186 

3  12^ 

1     5S 

40 

Rather  weak  straw. 

King's  White            

2-8 

200 

4    7 

1     5S 

39 

Bearded. 

Clarendon  (a) 

21,  22 

190 

3  lU 

1     5i 

38 

■Rather  weak  straw. 

Canberra        

,j 

189 

3    8^ 

1     5 

39 

Weak  straw. 

Basil              

2-8 

210 

4  15i 

i     4J 

34 

Straw  medium. 

King's  Early..,           

,, 

201 

3  15 

1     4i 

35 

Weak  straw. 

(Hudson's      E.P.     Straw     x 

,, 

210 

3  Uh 

1  m 

38 

Straw  medium. 

Gluyas)  (a). 

Clarendon  (b) 

21,  22 

186 

3     4^ 

1     3i 

36 

Rather  weak  straw. 

Wagga  No.  22           

; ) 

184 

3    2i 

1    H 

39 

Straw  medium  strong. 

(Redskin      x      Yandilla     x 

)) 

188 

3    2i 

1    Sk 

43 

Short  straw. 

Federation)  (a). 

(Staudaid  Red  x  Yandilla)... 

,^ 

191 

2  I5i 

1    23 

43 

Good  straw. 

Golden  Drop 

,^ 

189 

3    8i 

1     2i 

40 

Tall  straw. 

Cowra  No.  20            

11 

20  s 

3    0 

1     2i 

Good  straw. 

Warren          

2-8 

212 

3  n 

1     2i 

34 

Fair  straw  (medium). 

Pi'imrose 

202 

3    3^ 

1     -'i 

34 

Resembles  Comeljack. 

(From   Purple   Straw   cross- 

2C22 

192 

3    3i 

1     2i 

41 

Fairly  hard  to  thresh. 

bred)  (A). 

Anvil               

2-8 

214 

4  Hi 

1     2 

39 

Coarse  straw. 

Triumph 

210 

3     6k 

1     2 

35 

Very  fair  straw. 

(M.N.VV.B.  X. Jubilee)  (a)  ... 

21 ','22 

188 

2  Hi 

1     2 

36 

Rather  weak  straw. 

King's  Red    ... 

2-8 

197 

3    4 

1    IS 

30 

Bearded. 

Van  Niekerk 

204 

3  IH 

1     U 

33 

jj 

Hurst's  No.  3            

2l!'22 

182 

2  14^ 

1  n 

38 

Weak  straw. 

Bomen           

2-8 

211 

4    0 

1  1 

39 

Good  straw. 

Caliph 

,, 

207 

4     2h 

1  1 

38 

Very  fair  straw. 

Newman's  Early 

21,  22 

191 

3    8i 

1  1 

39 

Tall  straw,  good. 

Yandilla  King          

2-8 

215 

3  ]2i 

1    Of 

38 

Good  straw. 

Chili 

,, 

213 

3    5i 

1     0^ 

33 

A  hardy  wheat. 

Droophead     .. 

j^ 

214 

3    4 

1    o| 

41 

Very  fair  straw. 

Hard  Federation,  Salter's  (a) 

213 

3    3i 

1     Oi 

39 

Rather  good  straw. 

(M.N.W.B.    X    Jubilee)    (b) 

21^22 

190 

2  15 

1     Oi 

40 

Weak  straw. 

Cowra  No.  19  (a)     

2-8 

207 

2    5i 

1   0" 

34 

Rather  weak  straw. 

Currawa 

}) 

212 

3    8 

1     0 

38 

A  hardy  wheat. 

Farrer's      Drought-resistant 

)) 

214 

3    9| 

0  15i 

36 

Very  fair  yielder. 

(Hudson's     E.P.      Straw     x 

)  ) 

212 

2  14 

0  15^ 

34 

Fairly  strong  straw. 

Gluyas)  (b). 

Rose  worthy   ... 

,j 

215 

3    9^ 

0  151 

39 

Fairly  good  straw. 

Hard  Federation  (b). 

2-8 

213 

3    4 

0  15i 

38 

Coronation     ... 

99 

211 

2  14 

0  15i 

38 

Like  Comeback  in  irrowth. 

(Redskin      x      Yandilla     x 

21, 22 

190 

2    5J 

0  15 

37 

Short  straw. 

Federation)  (b). 

Cowra  No.  ^9  (b)      

2-8 

205 

2    8 

0  15 

32 

Imprbved  Steinwedel 

,, 

205 

3     4i 

0  15 

38 

Rather  rust-liable. 

Standerton  Winter  .. 

3) 

219 

3  14J 

0  15 

37 

Pinched  grain. 

Boureong        

J) 

210 

3    Oh 

0  15 

31 

A  good  plump  grain. 

Currabubula  Bearded 

>> 

214 

3    H 

0  15 

33 

Bearded   straw,    not 
very  strong. 

Walmer 

,, 

206 

3    5i 

0  14| 

39 

Holds  its  grain. 

Bunyip           

21,  22 

177 

2    6i 

0  14g 

37 

Weak  straw. 

I 
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Results  of  Wheat  Variety  Test  Plots,  Cowra,  1917-18 — continued. 


Date 
Sown. 

Averas^e  of  three  Plots. 

Variety. 

u 

^5 

Gross 
Yield. 

Net 
Yield 
Grain. 

3i, 

Remarks. 

May. 

lb.  oz. 

lb.  oz. 

{Redskin      x      Yandilla     x 

21,  22 

192 

2  14i 

0  14i 

38 

Short  straw. 

Federation)  (c) 

Hard  Federation 

2-8 

213 

2  15i 

0  14i 

33 

Excellent  grain-strain. 

Minister 

,, 

209 

2  15 

0  lU 

35 

Very  fair  straw. 

Budd's  Early             

„ 

216 

3    9h 

0  14| 

39 

Also  called  Sailors'  Fortune 

Prelude 

21    22 

187 

2  13 

0  14 

39 

Bearded. 

(Wallace  x-bred)       

,  J 

197 

2    6i 

0  14 

38 

Very  fair  straw\ 

Free's  Abundance 

2-S 

198 

2  lOi 

0  14 

38 

Bearded. 

Queen  Fan     ... 

,j 

21,5 

3    2i 

0  14 

30 

Holds  its  grain. 

Pioneer 

2] ,  22 

187 

2    4 

0  m 

36 

Rather  pinched  grain. 

From  Yandilla  King 

2-8 

214 

2     7 

0  m 

33 

Plants  vary. 

College  Purple 

,, 

215 

3  11 

0  13i 

37 

Liable  to  rust. 

Late  Gluyas 

J  J 

205 

2  m 

0  l.Si 

33 

Rather  weak  straw. 

Warden 

J, 

218 

4    6 

0  13 

40 

P^xcellent  for  hay. 

Rymer           

,j 

215 

3    5 

0  13 

39 

M  edium  strong  straw. 

Baltinglas 

212 

3     6h 

0  13 

37 

Resembles  Federation. 

"T4112"      

218 

3    4 

0  13 

35 

Late  maturing. 

Federal  King 

11 

206 

2    9 

0  121 

Rather  good  straw. 

Field  Marshal           

2-8 

216 

3    6 

0  12i 

38 

Very  fair  straw. 

Cowra  No.  15 

J  J 

214 

S     6 

0  124 

41 

Strips  well. 

Golden  King              

J  } 

199 

3  m 

0  12| 

36 

Rust-liable. 

Zealand         

221 

3  10 

0  12 

36 

Very  tall  straw. 

Cleveland       

jj 

221 

3  a 

0  12 

36 

Rather  late  maturing. 

Federation     

J, 

208 

3    2i 

0  12 

40 

Suffered  from  rust. 

Wilmington 

,, 

210 

2    3 

0  12 

32 

Very  straggling  habit. 

Australian  Talavera 

yj 

215 

3    5i 

0  12 

37 

Mediixm  yielder. 

Marshall's  No.  3       

214 

2  12 

0  Hi 

35 

Good  straw. 

Moira 

216 

3  11 

0  Hi 

40 

Rust-liable. 

Hudson's  Early  Purple  Straw 

>  J 

213 

3    2i 

0  11^ 

35 

,, 

Penny... 

214 

3    3i 

0  Hi 

40 

)) 

Comeback      

jj 

208 

2    Sh 

0  Hi 

38 

Medium  yielder. 

Huron 

220 

2  10 

0  iT 

34 

Bearded  ;  late. 

Brown  Thew 

J  J 

205 

2     9J 

0  11 

32 

Rust-liable. 

Teakle's  Pved 

j> 

218 

3    0 

0  11 

37 

Good  hay  wheat. 

(From  Purple  Straw,  &c.)  (b) 

21   22 

193 

2  15i 

0  los 

40 

Rast-liable. 

From  Droophead 

^2-8 

216 

2    9 

0  101 

35 

Not  productive. 

Sanger's  Prolific       

J9 

214 

2  15i 

0  101 

35 

Dart's  Imperial  type. 

"No.  8"        

)  J 

212 

3  111 

0  lOi 

38 

Rust-liable. 

Indian  Blue   ... 

213 

2  143 

0  m 

34 

ResemV)les  Budd's  Early. 

Turvey 

5> 

214 

3  14 

0  lOi 

35 

Rather  weak  straw. 

Robard's  B 

J) 

209 

2     2i 

0  10 

31 

Rust -liable. 

Jade 

213 

2  lOi 

0  10 

31 

Rather  weak  straw. 

Avoca  ... 

y  } 

210 

3  12i 

0    91 

36 

Tall  straw. 

Dart's  Imperial         

J  > 

215 

3    3 

0    91 

39 

Rust-liable. 

Tarragon 

220 

3     1 

0    9i 

34 

Rather  too  late. 

Marquis 

,, 

218 

3    2 

0    9i 

38 

Too  late  maturing. 

Red  Straw     

215 

2  13       0    9i 

36 

Rust-liable. 

Leatherhead  ... 

215 

3     9i 

0     83 

35 

Holds  its  grain. 

Major 

)) 

217 

2  15 

0    8.V 

36 

Rust-liable  ;  late. 

Du  Toits         

)  ) 

208 

2    3i 

0     8| 

31 

Rust-liable. 

Schmidt's  No.  1 

J1 

211 

1  13i 

0     8 

36 

Like  Federation. 

Robard's  A 

215 

2    2i 

0    7S 

29 

Rust-liable. 

Bearded  A     

j» 

214 

3    8 

0    7i 

39 

Very  pinched  grain. 

Commonwealth         

213 

2  12i 

0    7 

36 

Rust-liable. 

Empire 

,, 

214 

2    4 

0    6i 

31 

>> 

Odessa            

»> 

220 

4    2i 

0    5i 

37 

Late  maturing. 
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Conclusions. 

One  feels  chary  of  making  any  decided  recommendations,  considering  the 
•uncertainty  of  the  season,  but  there  are  certain  safe  wheats  for  farmers  in 
this  district — Yandilla  King  and  Currawa  for  early,  and  Clarendon  and 
-Canberra  for  late  sowings,  which  may  be  mentioned,  with  Hard  Federation, 
Warren,  and  Bomen  for  mid-season  planting.  In  some  seasons  Warren  goes 
down  somewhat,  though  the  straw  is  better  than  that  of  Canberra  ;  Bomen, 
on  the  other  hand,  is  subject  to  frosting  if  overtaken  by  a  very  cold  snap 
when  heading.  Varieties  which  are  distinctly  promising  are—"  No.  83," 
Basil,  Cowra  No.  20  and  Chili,  and  some  others  which  will  be  further  tested. 


The  Mosquito  Danger. 

Under  this  title  a  useful  leaflet  has  been  issued  by  the  British  Museum 
■(Natural  History)  at  South  Kensington,  London,  and  as  it  admirably 
summarises  the  position,  it  is  reproduced  here. 

Breeding  Places. — Water,  especially  stagnant  water,  ponds,  marshes,  pools,  puddles, 
water  pockets,  in  hoof  marks,  empty  tins,  bottles,  cisterns,  water-butts,  slowly  running 
streams,  &c. 

Treatment  of  Breeding  Places. — Drain  or  fill  up  all  small  pools  and  puddles  ; 
bury  empty  tins,  bottles,  &c.  Crude  mineral  oil  or  kerosene  spraj'ed  on  water  kills  the 
little  wriggling  mosquito  larvje. 

Hiding  Places  of  Mosquitoes. — Shady  corners,  darkened  rooms  or  tents,  hanging 
clothes,  cupboards,  under  beds,  tables,  &c. 

Prevention. — Hooms  and  Tents. — A  teaspoonful  of  Keating's  Powder,  slowly  burned 
in  a  moderate- sized  room  or  tent,  will  generally  drive  out  mosquitoes  and  sandflies.  A 
teaspoonful  of  cresol,  heated  till  it  vaporises,  has  the  same  effect.  A  well-lighted 
window  or  door  should  be  left  for  the  insects  to  escape,  and  shut  half  an  hour  later. 
Mosquito  Curtains  or  Head  Veils. — These,  or  mosquito  ointments,  should  be  used  at 
night  by  everyone  who  wishes  to  escape  malaria.  The  edges  of  the  curtain  should  be 
carefully  tucked  under  the  mattress  so  that  there  is  no  opening  for  the  insects  to  enter. 
All  holes  should  be  mended  at  once.  See  that  no  mosquitoes  have  got  in  before  going  to 
sleep.  Wij'e  and  Gauze  Screens. — Wherever  possible,  recreation  rooms,  mess  rooms,  cook- 
iiouses,  pantries,  &c.,  should  be  fitted  with  gauze  screens  to  both  windows  and  doors. 

Anti-Mosquito  and  Sand-fly  Preparations. — 

1.  Eucarcit. — A  deterrent  for  flies,  mosquitoes,  and  sand-flies.    Eucalyptus  oil,  2  oz. ; 

liquid  caibolic  acid,  4  drops  ;  citronella  oil,  2  oz.  Mix  intimately,  and  put  in  a 
bottle  with  a  sprinkler  screw-top.  Shake  before  use.  A  few  drops  should  be 
used  on  the  hands,  face,  and  neck  before  going  to  bed.  The  ingredients  should 
be  stated  when  ordering. 

2.  Preparation  recommended  by  Professor  Howlttt. — Oil  of  cassia,  1  oz.  ;  brown  oil 

of  camphor,  2  oz.  ;  vaseline,  lanoline,  or  salad  oil,  3  oz.  ;  mix  well,  and  smear 
on  the  skin  in  small  quantities  before  nightfall. 

3.  Oil  of  peppcrment,  1  oz.  ;  vaseline,  spirit  or  Pond's  extract,  2  oz.  ;  oil  of  cassia, 

1  oz. 

Caution. — Scratching  the  bites  of  mosquitoes  and  sand-flies  may  lead  to  sores.  Don't 
scratch,  but  put  on  a  grease  or  lotion  instead. 
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R*A«S»  Field   Wheat   Competition* 


[The  Royal  Agricultural  Society  for  the  second  time  promoted  a  Field  Wheat  Compe- 
tition, and  with  the  approval  of  the  Minister  of  Agriculture,  Mr.  H.  C  .Stening,  Inspector 
of  Agriculture,  acted  as  judge.  The  following  extracts  from  the  report  furnished  to  the 
President  and  Council  of  the  Society  by  Mr.  Stening  will  be  found  of  interest  to  all 
wheat-growers. — Ed.  J 

There  wei^e  seventy-five  entries,  of  which  twenty-two  were  withdrawn  prior 
to  the  time  of  judging,  and  there  wa.s  a  further  withdrawal  of  twenty  entries 
.at  the  eleventh  hour,  when  a  visit  had  been  made  to  the  farms.  Only  thirty- 
three  entries  remained,  therefore,  that  were  actually  judged.  The  abnormal 
weather  conditions  during  the  month  of  November  were  responsible  in  large 
measure  for  this  large  withdrawal  of  entries.  Crops  which  at  the  time  of 
entry  bore  great  promise  of  success  in  the  competition,  had  deteriorated 
considerably  from  a  show  point  of  view,  in  consequence  either  of  damage  by 
hail,  rain  and  wind  storms,  the  ravages  of  fungus  diseases,  or  excessive  weed 
growth. 

Judging  was  commenced  at  Wagga  on  4th  December,  and  a  nearby  direct 
route  was  taken  for  the  early  districts,  where  the  crops  were  ripening ;  and 
as  the  weather  was  for  the  most  part  favourable,  the  judging  proceeded 
without  delay,  and  was  completed  in  9i  days,  the  car  arriving  back  in 
Wagga  on  13th  December,  after  covering  a  total  distance  of  about  1,100  miles. 

After  careful  inspection  of  the  crops,  points  were  allotted  according  to  the 
scale  adopted  by  the  Murrumbidgee  Pastoral  and  Agricultural  Association 
in  their  Crop  Competitions,  with  the  result  that  the  awards  are  made  as 
follows : — 

D.  and  J.  Gagie,  West  Wyalong,  146|  points,  first. 

A.  Wilson,  Old  Junee,  142  points,  second. 

E.  Field,  Marrar,  140  points,  third. 

B.  J.  Stocks,  Cunningham,  139J  points,  highly  commended. 
R.  E.  Trengove,  Koorawatha,  137  points,  highly  commended. 

The  Winning  Crops. 

Messrs.  Gagie  Bros,  have  succeeded  in  winning  first  prize  with  a  well-grown 
•crop  of  Federation,  estimated  to  yield  33  bushels  per  acre,  and  which  was  very 
even  and  "  standing-up  "  perfectly.  There  was  a  little  rust  present,  but  the 
crop  had  escaped  damage,  for  the  .sample  of  grain,  which  was  ripe  at  the  time 
-of  judging,  was  most  satisfactory.  Otherwise  the  crop  was  free  from  disease 
and  was  as  perfect  as  can  be  expected  as  regards  purity  and  freedom  from 
weed-growth,  denoting  not  only  good  cultivation  but  also  e-xtreme  care  in  the 
choice  of  seed. 

The  second  prize  goes  to  a  very  even,  well-headed  crop  of  Yandilla  King 
grown  by  Mr.  A.  Wilson  on  very  old  laud  that  had  been  fallowed  and  wel 
■cultivated. 


182  Agricultural  Gazette  of  N.S.W.  [Mar.  2,  1918. 

Mr.  E.  Field  secures  third  prize  with  a  pure,  even  crop  of  Federation,  also 
grown  on  well-fallowed  land. 

The  crop  exhibited  by  Mr.  J.  B.  Stocks  scores  only  half  a  point  less  than 
that  of  Mr.  Field.  It  is  particularly  well-headed,  estimated  to  return  the 
highest  yield  in  the  competition,  even  though  the  yield  was  somewhat  depre- 
ciated owing  to  a  portion  of  the  crop  being  on  low-lying  land,  and  also  as  the 
result  of  a  slight  attack  of  take-all.  A  portion  of  the  crop  was  Federation 
and  a  portion  Yandilla  King,  grown  on  well-cultivated  land,  which  was 
carrying  its  third  crop,  and  therefore  had  to  concede  a  handicap  to  crops 
sown  on  older  land. 

It  is  rather  remarkable  to  find  Federation  carrying  off  the  first  and  third 
prizes  in  a  year  when  rust  is  so  prevalent,  inasmuch  as  this  variety  is  very 
rust-liable  ;  but  from  an  examination  of  the  grain  of  ripened  crops  of  this 
variety,  it  is  evident  that  not  nearly  the  same  extent  of  damage  will  be  caused 
by  rust  as  was  the  case  last  season.  Federation  forms  60  per  cent,  of  the 
crops  judged,  and  apparently  the  disastrous  experience  with  this  variety  under 
the  abnormal  conditions  prevailing  last  year  has  not  robbed  it  of  its  popu- 
larity, for  in  normal  seasons  it  has  proved  to  be  the  most  consistent  as  a  bag- 
filler,  and  the  most  reliable  for  the  sowing  of  large  areas. 

Yandilla  King,  which  was  the  variety  to  secure  second  prize,  is  a  worthy 
rival  of  Federation  as  a  grain  yielder,  and  has  the  additional  advantage  that 
it  also  produces  large  yields  of  good  quality  hay.  The  crops  of  this  variety 
were  "  standing  up  "  most  satisfactorily  in  comparison  with  other  tall-growing 
varieties,  and  was  not  badly  afiected  with  rust. 

A  few  remarks  under  the  various  headings  for  which  points  are  allotted 
may  be  of  interest. 

Apparent  Yield. 

While  very  satisfactory  yields  are  promised  by  most  of  the  crops  inspected, 
yet  no  exceptionally  high  yields  are  anticipated.  The  rainfall  during  the 
growing  period  has  been  greatly  in  excess  of  requirements  for  the  production 
of  extraordinary  results  in  the  way  of  yields.  The  abnormal  weather  condi- 
tions in  November  have  also  been  responsible  for  depreciating  yields  to  a 
large  extent.  Heavy  rains  and  high  winds  have  caused  some  crops  to  tangle 
up  and  lodge  in  patches.  In  such  cases  the  points  allotted  were  according  to 
the  grain  that  it  was  estimated  could  be  recovered  by  the  latest  appliances 
for  harvesting  "  down  crops."  Fungus  diseases  are  also  the  cause  of  a  reduc- 
tion of  yields  ;  the  rust  epidemic  is  calculated  in  some  instances  to  cause  the 
grain  to  be  slightly  "  pinched,"  and  take-all  also  has  taken  its  toll  of  some 
crops. 

Trueness  to  Type. 

Those  crops  scoring  18  points  or  over  may  be  considered  most  satisfactory 
as  regards  purity  ;  these  form  less  than  half  of  the  crops  inspected.  In  some 
instances  the  crops  were  very  badly  "  mixed,"  due  either  to  the  sowing  of 
impure  seed  or  to  self-sown  seed  of  the  variety  previously  grown  on  the  land. 
The  former  may  be  remedied  by  sowing  small  areas  for  seed  purposes  with 
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pure  seed  on  clean  land,  and  exercising  care  when  harvesting  and  sowing  to 
prevent  admixture  with  grain  of  other  varieties.  In  order  to  clean  the  land 
from  "  strangers,"  the  cultivation  of  the  stubble  land  shortly  after  harvest  is 
recommended  to  encourage  the  early  germination  of  self-sown  grain. 

Disease. 

The  season  has  been  very  favourable  for  the  development  of  fungus 
diseases,  red-rust,  take-all,  and  bunt  being  prevalent,  while  flag-smut  and 
loose  smut  are  also  present  to  a  smaller  extent.  Under  this  heading,  there 
has  been  less  points  deducted  in  the  case  of  the  appearance  of  a  disease  in  the 
crop  such  as  rust,  which  is  to  a  great  extent  beyond  the  control  of  the  farmer, 
than  when  the  crop  is  infected  with  bunt,  a  disease  against  which  the  farmer 
has  an  excellent  weapon  of  defence. 

The  rains  and  muggy  weather  in  spring  following  on  the  abundant  winter 
rainfall  supplied  very  favourable  conditions  for  the  development  of  red  rust, 
which  at  the  time  of  judging  was  present  on  stem  and  ear.  The  crops,  how- 
ever, were  very  far  advanced  towards  maturity,  and  some  were  even  ripe,  and 
it  was  observed  that  little  or  no  damage  had  been  caused  to  the  crops.  Few 
of  the  sevei'ely-attacked  crops  will  produce  slightly  pinched  grain. 

Take-all  has  attacked  some  crops  at  a  late  stage  of  growth  since  the  crops 
have  headed,  resulting  either  in  ''dummy"  heads  or  "white"  heads  con- 
taining shrivelled  grain,  according  to  the  stage  at  which  the  disease  asserted 
itself.  There  are  some  farmers  who  appear  to  doubt  that  this  affection  is 
take-all,  but  in  every  case  examined  the  characteristics  of  the  disease  were 
present.  Frequently  it  is  an  isolated  plant  here  and  there  in  the  crop  that 
is  affected ;  these  will  probably  be  the  centres  of  infection  for  next  year's 
crop,  and  it  will  be  wise  to  treat  badly-infested  paddocks  to  a  spell  from 
wheat  for  at  least  two  seasons  by  growing  oats  one  year  and  fallowing  another 
year,  the  fallow  to  be  kept  clean  from  growth,  as  take-all  will  thrive  on 
other  plants  besides  wheat,  notably  barley  grass.  By  adopting  this  practice 
the  fungus  may  be  starved. 

Bunt  (otherwise  known  as  Stinking  Smut  or  Ball  Smut)  was  detected  in 
seven  of  the  crops  judged,  three  of  which  were  badly  affected.  In  one  case 
the  seed  was  sown  on  a  dry  seed-bed  without  pickling,  while  in  the  others  the 
seed  was  said  to  have  been  pickled,  but  the  method  of  treatment  must  have 
been  faulty.  A  solution  made  by  dissolving  bluestone  in  water,  at  the  rate 
of  li  lb.  of  bluestone  to  10  gallons  of  water,  if  properly  applied,  is  an  effective 
preventive  for  bunt,  provided  there  are  no  unbroken  bunt  balls  among  the 
grain,  for  the  solution  does  not  penetrate  the  bunt  balls  during  the  short  time 
of  immersion  and  these  are  liable  to  be  broken  after  pickling,  and  the  free 
spores  scattered  among  the  grain,  which  is  thus  reinfected. 

It  is  a  common  practice  for  farmers  to  use  |-  lb.  bluestone  to  a  bag  of 
wheat,  but  it  would  be  much  surer  to  reckon  the  amount  of  bluestone 
according  to  the  quantity  of  water,  and  thus  keep  the  solution  of  a  constant 
strength. 
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Evenness. 

The  principal  cause  for  reduction  of  points  under  this  heading  was  the 
lodging  of  crops  as  the  result  of  heavy  rain  and  wind  storms.  The  lodgment 
of  water  in  depressions  was  also  a  cause  of  unevenness,  the  crop  grown  in 
such  depressions  being  stunted. 

Cleanliness. 

Evidently  the  season  has  been  most  favourable  for  the  prolific  growth  of 
weeds,  particularly  black  oats,  thistles,  and  prickly  lettuce.  Only  three  ci'ops 
were  awarded  maximum  points  for  cleanliness,  and  two  of  these  were  grown 
on  land  that  had  not  previously  cropped.  The  other  was  the  prize-winning 
crop  of  Messrs.  Gagie  Bros.,  which  was  the  sixth  crop  grown  on  the  land. 

Messrs.  Gagie  Bros,  keep  weed-growth  in  check  by  the  judicious  use  of  sheep 
on  the  fallows.  No  doubt  the  shortage  of  stock  is  in  some  measure  respon- 
sible for  the  very  dirty  crops  this  season,  for  it  was  common  in  the  early 
summer  last  year,  and  also  this  year,  to  see  fallows  carrying  a  growth  of  weeds, 
in  full  seed  ;  when  the  seed  falls  on  the  well-prepared  seed-bed  it  cannot  fail 
to  give  rise  to  an  abundant  growth  of  weeds  to  compete  with  the  subsequent 
wheat  crop  for  possession  of  the  land. 

Methods  of  Cultivation. 

In  favourable  seasons  crops  that  have  been  "  roughed  in  "  may  yield  well,, 
but  by  allotting  points  for  methods  of  cultivation  it  precludes  the  possibility 
of   what  is  termed  a   "  fluke  crop  "  from  winning  the  competition  against  a 
crop  on  well-farmed  land. 

All  but  six  of  the  crops  judged  were  grown  on  fallowed  land,  and  it  is 
remarkable  to  find  that  three  of  the  crops  on  unfallowed  land  were  located  in 
the  drier  districts,  where  fallowing  is  so  essential  to  success ;  and,  in  fact,  the 
cultivation  methods  as  a  whole  in  these  districts  are  of  a  much  lower  standard 
than  in  the  more  favoured  districts.  Too  frequently  the  fallows  had  not 
been  cultivated  until  seeding  time,  and  thus  no  effort  was  made  to  conserve 
in  the  soil  the  moisture  which  had  been  stored  up  in  the  winter  months. 
The  cultivation  of  the  fallows  in  the  early  spring  is  of  the  greatest  import- 
ance, for  it  is  at  this  period  of  the  year  that  there  is  the  greatest  evaporation 
of  moisture  from  the  soil. 


Herb-growing  in  New  Soum  "V\"ales. 

Now  that  increasing  difficulty  is  being  experienced  by  merchants  in 
purchasing  the  necessary  quantities  of  culinary  herbs,  attention  is  being 
directed  to  the  growing  of  these  plants  in  our  own  State. 

Intending  buyers  may  gather  some  idea  of  the  prospects  of  the  industry 
from  the  following  statement  by  one  of  the  leading  houses : — "  So  long  as 
the  quality  appi'oaches  that  of  the  imported  herbs,  we  will  be  prepared  to 
pay  the  same  rate  as  the  imported  herbs  cost  us.  For  your  guidance,  we 
might  mention  the  rates  a  recent  shipment  cost.  We  generally  buy  a  ton  or 
two  at  a  time.  Sage,  Is.  lb.;  mint,  Is.  8d.  lb.  ;  marjoram,  Is.  lb.;  thyme, 
9id.  lb.     There  are  also  other  regular  buyers  who  can  take  fair  quantities." 


188 


AgriculturGl  Gazette  of  N.S.W. 


[Mar.  2,  1918. 


Seed  Wheat  for  Sale  at  tue  Government  Farms. 

The  Department  of  Agriculture  has  a  limited  quantity  of  Pure  Seed  Wheat 
for  sale  for  the  coming  season.  The  price  of  the  Seed  is  6s  per  bushel, 
plus  9d.  for  each  bag  suppHecl,  f.o.r,  nearest  railway  station  to  the  Farm 
supplying. 

Applicaiions    should    be  made   direct  to  the  Manager  of    the  respective 
Farms. 


Variety. 


Hard  Federation 
MarshaU's   No.   ;i 
Canberra 
Bonien     ... 
Yandilla  King   ... 
Comeback 
Bunyip    ... 
Zealand  ... 

Cleveland 
Yandilla  King  ... 
Marshall's   No.  .S 
Hard  Federation 
Federation 
Comeback 

Federation 
Hard  Federation 
Florence... 
Firbaiik  ... 
Canberra 
Comback 
Bunjip    ... 
Bomen     ... 
Sunset 

Steinwedel 
Firbank  ... 
Florence 
Sunset     


Farm  wharo  seed  is  available. 


Variety. 


Farm  where  seed  is  available. 


I     Wagga    Experiment 
I  Farm,  Bomen. 


(  Bathurst  Experiment 
r      Farm. 


!  Temora  Demonstration 
'      Farm. 


Nyngin  Demonstration 
Farm. 


Federation 
Hard  Federation 
Yandilla  King... 
Marshall's  No.  3 
Zealand 
Rymer  ... 
Commonwealth 
Warren... 
Canberra 
Currawa 
Bomen  ... 

Warren ... 
Genoa  ... 
Canberra 
Thevv  .  . 
Florence 

Steinwedel 
King's  Pearly 
Warren . . . 
Canberra 
Walmer 
Florence 

Florence 
Canberra 
Hard  Federation 
Sunset  ... 


'  Cowra  P>xperiment 
f      Faim. 


Glen  Innes  Experiment 
Farm. 


Coonamble  Experiment 
Farm. 


Condobolin  Demonstra- 
tion Farm. 


Berkshire  Boars  for  Sale. 

The  following  Berkshire  boars  are  for  sale  at  the  Women's  Training  Farm, 
Cowra  : — 

1  Boar,  at  6  months. 

2  Boars,  at  5         ,, 
4  4 

10       „        ,,8  weeks. 

The  price  fixed  is  £2  '2i.  each  at  8  weeks  old,  and  2s.  6d.  per  head  ])er  week 
additional  as  they  grow  older,  f.o.r.  Cowra.  £1  is  charged  for  a  crate  for  one 
large  pig  or  two  small  ones,  which  amount  is  refunded  on  return  of  crate. 
All  inquiries  should  be  addressed  to 

The  MANAGER, 

Women's  Training  Farm, 

Cowra. 


Mar.  2,  1918.]  Agricultural  Gazette  ofN.S.W.  189 


List  of  Fertilisers  in  New  South  Wales* 


A.  A.  RAMSAY  and  R.  M.  PETRIE. 
1918  List. 

The  accompanying  list  of  manures  obtainable  in  New  South  Wales,  togetritr 
with  their  composition,  as  guaranteed  by  the  vendors,  is  the  result  of  the 
revision  of  the  list  issued  in  March,  1917. 

The  list  is  published  in  the  interest  of  the  farmers,  and  it  is  hoped  that  it 
may  serve  as  a  guide  to  those  requiring  any  particular  class  of  manure. 

It  must  be  clearly  understood  that  the  figures  given  are  not  those  obtained 
by  analysis  of  the  sample  by  the  Department.  They  represent  the  guarantees 
given  by  the  vendors  in  accordance  with  the  provisions  of  the  Fertilisers  Act. 

Where  possible,  samples  have  been  taken  from  bulk  by  one  of  the  oflBcers 
of  the  Department,  and  only  those  manures  are  inserted  in  the  list  which 
have  been  found  on  analysis  to  be  up  to  the  guarantee. 

On  account  of  the  war,  potash  manures  are  unprocurable,  and  the  market 
value  of  other  manures  may  alter.  An  attempt  has,  however,  been  made 
to  assign  a  '*  unit  value  "  to  the  other  fertilising  ingredients,  viz.,  nitrogen 
and  phosphoric  acid,  as  has  been  done  in  pre-war  years. 

A  word  is  necessary  in  explanation  of  the  column  giving  the  "  manurial 
value  "  of  the  manures.  These  figures  are  calculated  from  the  composition  of 
the  manures  as  represented  by  analysis,  a  definite  unit  value  being  assigned 
to  each  of  the  fertilising  ingredients  (except  potash).  The  units  on  which 
are  computed  the  values  given  here  are  as  follows  : — 

Unit- Values  of  fertilising  ingredients  in  different  manures  for  1918. 

Per  unit. 

s.    d. 
Nitrogen  in  nitrates  ...         ...         ...         ...         ...         ...         29    4 

,,         in  ammonium  salts       ...         ...         ...         20     1 

,,         in  blood,  bones,  offal,  &c. —  fine         ...         ...         ...         21  10 

Phosphoric  acid  in  bones,  offal,  <.tc. — fine         ...         ...         ...  4     5 

Phosphoric  acid  (water  soluble)  in  superphosphates  ...         ...  6     1 

Price  per  lb.  of  fertilising  ingredients  in  different  manures  for  1918. 

Pence  per  lb. 

Nitrogen  in  nitrates  ...         ...         ...         15'7 

,,       in  ammonium  salts       ...         ...         ...         ...         ...         10"8 

,,       in  blood,  bones,  offal,  &c.  —  fine         ...         ...         ...         11'7 

Phosphoric  acid  in  bones,  offal,  &c. — fine        ...         ...         ...  2'4 

Phosphoric  acid  (water  soluble)  in  superphosphates...         ...  3"3 

To  determine  the  value  of  any  manure  the  percentage  of  each  ingredient  is 

multiplied  by  the  unit-value  assigned  above  to  that  ingredient,  the  result 

being  the  value  per  ton  of  that  substance  in  the  manure.     For  example,  a 

bone-dust  contains  4  per  cent,  nitrogen  and  20  per  cent,  phosphoric  acid  : — 

4    X   21s.   lOd.      —     £4     7s.     4d.     =     value  of  the  nitrogen  per  ton. 
20    X      4s.     5d.      =     £4     8s.     4d.      =  ,,  phosphoric  acid  per  ton. 

£8  15s.  8d.     =    value  of  manure  per  ton. 


190  Agricultural  GazeUeyf  N.S.W.  [Mar.  2,  191S, 

It  must  be  clearly  understood  that  the  value  thus  assigned,  depending  solely 
upon  the  chemical  composition  of  the  manure,  does  not  represent  in  all  cases 
the  actual  money  value  of  the  manure,  which  depends  upon  a  variety  of 
causes  other  than  the  composition,  and  is  affected  by  local  conditions 
neither  does  it  represent  the  costs  incurred  by  the  manufacturer  in  the 
preparation,  such  as  cost  of  mixing,  bagging,  labelling,  &c.  It  is  simply 
intended  as  a  standard  by  which  different  products  may  be  compared.  At 
the  same  time,  it  has  been  attempted  to  make  the  standard  indicate  as  nearly 
as  possible  the  fair  retail  price  of  the  manure,  and  the  fact  that  in  t  he  majority 
of  cases  the  price  asked  and  the  value  assigned  are  fairly  clcse  shows  that  the 
valuation  is  a  reasonable  one. 

These  figures  have  been  checked  in  all  cases  by  analyses  made  on  samples 
collected  by  an  officer  of  the  Department.  It  by  no  means  follows,  however, 
that  the  particular  product  analysed  and  hei'e  published  will  be  in  stock  for 
any  length  of  time. 

Some  agents  guarantee  two  figures — for  instance,  "from  IG  to  18  per 
cent,  phosphoric  acid."  In  these  cases  the  lower  one  has  been  published  in  the 
list,  as  it  will  certainly  be  the  one  the  vendors  will  rely  upon  in  cases  of  dispute. 

Now  that  the  Fertiliser  Adulteration  Act  is  in  force,  the  purchaser  has 
only  himself  to  blame  if  he  pays  for  an  inferior  article.  Every  vendor  is 
obliged  to  furnish  a  guarantee  with  every  delivery  of  fertiliser,  setting  forth 
its  actual  composition  as  determined  by  analysis. 

If  the  purchaser  has  any  reason  to  suspect  the  genuineness  of  the  guarantee, 
all  he  has  to  do  is  to  notify  the  vendor  of  his  intention  to  take  samples  for 
analysis  in  sufficient  time  to  enable  the  vendor  or  some  person  appointed  by 
him  to  be  present.  The  samples  must  be  taken  before  the  consignment  is 
finally  in  the  purchaser's  possession  ;  for  example,  if  the  fertiliser  is  sent  by 
rail,  the  sample  should  be  taken  at  the  railway  station  or  siding.  Three 
samples  must  be  taken,  one  being  given  to  the  vendor  or  his  representative, 
the  second  kept  by  the  purchaser  and  submitted  to  an  analyst,  and  the  third 
forwarded  to  the  Department  of  Agriculture  for  future  refei'ence,  in  case  of 
divergence  in  the  analyses  of  the  other  two.  All  three  samples  must  be 
sealed  up. 

In  the  case  of  bone-dust,  blood  and  bone  manures,  &c.,  the  valuation  has 
been  made  irrespective  of  the  fineness  of  division,  and  is  based  on  the  amounts 
of  fertilising  ingredients  only  ;  but  it  must  be  borne  in  mind  that  finely 
ground  bone-dust  acts  more  rapidly  than  coarse,  and  that  unground  fragments 
of  bone  only  become  available  as  fertilisers  very  slowly. 

A  word  may  be  added  in  explanation  of  the  term  •'  water-soluble  phos- 
phoric acid."  When  bones  or  mineral  phosphates  are  acted  on  by  sulphuric 
acid,  a  portion  of  the  tricalcic  phosphate  is  converted  into  another  lime  com- 
pound, known  as  monocalcic  phosphate  or  superphosphate.  This  compound 
is  soluble  in  water,  and  it  is  to  its  presence  that  the  i*a])id  action  of  the 
phosphate  is  due.  This  is  the  "  water-soluble  "  acid  of  the  table.  In  many 
superphosphates,  however,  a  considei-able  portion  of  this  compound  has 
undergone  change.    This  change  may  be  due  to  the  salts  of  iron  and  alumina 
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present,  or  to  the  length  of  time  it  has  been  kept,  and  it  results  in  the 
formation  of  a  third  lime  compound — bicalcic  phosphate.  This  is  known  as 
*'  reverted  "  or  "  retrograde  "  phosphoric  acid,  and  is  insoluble  in  water,  but 
soluble  in  ammonium  citrate. 

In  the  fourth  table  are  a  number  of  waste  products  which  may  in  many 
cases  be  economically  utilised. 

When  purchasing  a  manure,  always  insist  on  a  guarantee  of  its  composition 
as  determined  by  the  analysis. 

Never  add  lime  to  a  manure  containing  sulphate  of  ammonia  or  blood  and 
bone  manures,  as  in  these  cases  loss  of  nitrogen  results  ;  and  when  hme  has 
been  applied  to  the  land,  do  not  use  such  manures  until  about  three  weeks 
afterwards. 

The  accompanying  fertiliser  diagram,  which  represents  in  a  graphic  manner 
the  points  to  be  taken  into  consideration  in  the  mixing  of  different  manures, 
is  reproduced  in  the  hope  that  it  will  be  found  useful  to  farmers  who  make  up 
their  own  mixtures. 

Superphosphate 


Thomas   Pmosphats 


■1VARO 

Manure 

ANoGuANO 


Potash 
6alts 


I^WiT 


Nitrate  of  5oo* 
Sul)8tances  connected  by  thick  line  must  not  be  mixed  together. 
Substances  connected  by  double  line  must  only  be  mixed  immediately  before  use. 
Substances  connected  by  single  thin  line  may  be  mixed  together  at  any  time. 

Table  I. — Simple  Fertilisers. 


Where  obtainable. 

Guaranteed  Composition. 

Manure. 
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o 
o    ■ 

Manurial 
Value. 
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>J 
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per 

per 

per 

per 

per 
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cent. 
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£    c.  d. 

Sulphate  of  aiiinionia  .. 

Geo.  Shirley,  Ltd.,  7  Bent-st.      . . 

20  0 

24--.J9 

20    1     S 

Gypsum 

Farmers'  Fertilisers   Corporation, 
Ltd.,  31  Hunter-st. 

9ti% 
Cr\'st. 
GaSO* 

Sulphate  of  auiiiioni.T,  .. 

,,                          ,, 

20-4 

24  77 

20    9    8 

Nitrate  of  soda 

,, 

lJ-9 

19-31 

23    0    5 

"  Triphosfate  " 

N.S.W.     Phospha'e    Co.,    Ltd., 
18  Hunter-st. 

11-45 

Sr.lphatc  of  ammonia  . . 

Faton,  Burns,  &  Co  ,  75  Vork-st. . . 

20-4 

2477 

20    9    8 

NitraTe  of  soda 

1.5-5 

1S-S2 

22  14    8 

Sulphate  of  anmionia  .. 

Australian  Gas  Lijcht  Co.,  Kent-st. 

20-42 

24-82 

20  10    1 
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Winter    Pasture    Plot. 

Yanco    Experiment  Farm. 


J.  M.   PITT,  Experimentalist. 

Although  excellent  results  h^va  been  obtained  from  several  grasses  and 
clovers  grown  in  rows  in  the  grass  garden,  it  vvas  deemed  necessary,  before 
they  could  be  thoroughly  rpcommended  as  likely  to  produce  a  good  pasture,; 
to  determine  their  natural  hai'diness  and  capacity  to  grow  well  in  actual 
competition  with  one  another  under  grazing  conditions.  With  this  object  in 
view,  a  permanent  pasture,  comprising  several  of  the  winter  grasses  and  most 
••suitable  clovers,  was  laid  down,  under  irrigation,  during  the  autumn  of  1917, 
and  in  consequence  of  the  very  good  growth  obtained,  it  has  already  been 
possible  to  carry  out  feeding  trials. 

A  paddock,  which  was  1  acre  in  area,  and  which  had  been  previously 
cropped  with  maize,  root  crops,  Sudan  grass,  &c.,  was  prepared  for  the 
experiment.  The  soil  was  somewhat  poor,  being  of  a  stiff  clayey  nature, 
shallow,  and  overlying  a  much  stiffer  subsoil,  and  the  yields  of  the  preceding 
crops,  with  the  exception  of  the  Sudan  grass,  had  been  very  indifferent.  By 
ordinary  cultural  methods  the  soil  was  worked  into  a  fairly  fine  seed-bed, 
a'ld  on  2nd  Ma}^,  1917,  the  following  mixture  was  bi'oadcasted  by  hand  and 
then  harrowed  in  : — 

rhalarls  hidhosa  ...  ...        4  lb. 

Bromus  inermis  ...  ...        4  lb. 

Chilian  Clover  ...  ...        1  lb. 

Spineless  Burr  Trefoils  ...      24  lb. 

Subterranean  Clover  ...  ...        6  lb. 

The  spineless  burr  trefoils  referred  to  in  the  above  mixture  are  Me  licago 
hispida  conf/nis  (a  spineless  form  of  Toothed  Burr  Trefoil),  M.  arabicx 
tnermis  (a  new  spineless  form  of  Spotted  Burr  Trefoil),  and  AJ.  reticulata. 
These  trefoils  possess  the  decided  advantage  over  the  oidinaiy  l)u  r  trefoil 
{M.  dcntkulata)  that  they  have  no  spines  to  the  buirs.  Some  seed  of  these 
new  varieties  was  originally  brouglit  from  America  by  Mr.  TV.  M.  Carne  ■ 
(now  on  active  service),  and  so  well  did  they  progress  at  Yanco  that  it  was 
decided  to  include  them  in  this  experiment.  Owing  to  their  free  seedin*^ 
capabilities  they  are  lik*  ly  to  remain  permanent  in  such  a  pa'-ture  as  that 
under  notice. 

The  plot  was  fortunate  in  having  ideal  w^eather  conditions  for  the  time  "( 
germination,  as  the  following  record  shows  : — 

Date-May      5       6       7       8     10     12     13     14     1.5     17     19     2!     2t     25     26     27 
Ita'ufall  in"!     ,,.,,-,„,        -        -       ,-      ,  ^ 

loiuts.     J    '•*      ^      lo     in     4       5       0       7      10      2       2      Id      G       4      15      1 

The  importance  of  favoural'le  conditit)ns  at  sowing  t"me  hasb-en  indicated 
by  past  experieiue.      Owing  to  the  clayey  nature  of  the  soil,  too  much  rain 
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tends  to  form  a  hard  cement  surface,  while  no  rain  results  in  the  surface  soil 
■drying  out  too  quickly.  This  season,  however,  the  conditions  and  the 
germination  were  all  that  could  be  desired. 

Helped  by  continuous  rains,  the  plot  made  splendid  headway.  Phalaris 
bidbosa  made  rapid  progress,  quickly  imparting  a  green  tinge  to  the  paddock, 
and  stooling  well,  and  showing  good  growth  as  the  weeks  ran  on.  Bromus 
inermis,  on  the  other  hand,  made  no  progress  worth  mentioning.  The 
clovers,  as  was  expected,  were  slow,  the  Chilian  variety  growing  well,  as  did 
the  Subteiranean,  though,  owing  to  the  manner  in  which  it  clings  to  the 
ground,  its  growth  was  not  so  noticeable. 

It  was  not  intended  to  stock  the  ground  heavily  the  first  season,  as  a 
better  stand  is  assured  by  allowing  the  plants  to  become  thoroughly 
established  and  the  seed  of  the  different  varieties  to  ripen  and  fall.  In  view 
of  the  condition  of  the  pasture  at  the  end  of  November,  it  was  decided  to 
turn  in  milking  cows  to  feed  the  growth  down,  and  some  twenty  cows  were 
put  on  the  grass  for  five  nights  (5  p.m.  to  530  a.m.).  It  was  noticed  that 
the  cows  paid  most  attention  to  the  clovers,  these  being  more  succulent  than 
the  Phalaris,  which  had  thrown  up  long,  seed-bearing  stalks.  However, 
this  was  eaten  off  in  time.  There  was  ample  fodder  for  the  whole  herd  for 
the  five  nights  without  the  stand  being  damaged  in  any  way,  which  would 
suggest  that  for  five  cows  there  would  have  b.'cn  sufficient  feed  for  about 
tlire3  weeks — io  goo:l  had  the  gro«-th  been. 

On  inspecting  the  plot  after  this  feeding  test  it  was  found  that  the  spine- 
less burr  trefoils  had  borne  a  large  quantity  of  seed.  It  was  hard  to 
estimate  the  quantity  of  seed  of  the  Chilian  and  Subterranean  clovers,  owing 
to  the  smallness  of  the  former,  and  the  manner  in  which  the  latter  is  formed. 
Phalaris  buJbosa  seed  was  observed  in  ample  quantities. 


Price  of  Sulphate  of  Ammonia. 

The  proclaimed  price  of  sulphate  of  ammonia  in  New  South  Wales,  Victoria, 
South  Australia,  Western  Australia,  and  Tasmania  is  £18  per  ton  wholesale, 
in  single  bags,  on  railway  trucks,  lorry,  or  other  vehicle  at  producer's  works, 
and  £20  per  ton  retail,  for  one  ton  or  under,  in.  single  bags,  on  ra'lway  truck 
or  other  vehicle,  at  works  or  store. 

In  Queensland  the  prices  are  £19  and  £21  per  ton  respectively. 

A  further  provision  states  that  when  sulphate  of  ammonia  is  imported 
from  one  State  of  the  Commonwealth  to  another  State,  the  maximum  retail 
prices  for  sulphate  so  imported  shall  be  the  actual  cost  into  importer's  store 
plus  10  per  cent. 
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Farmers^    Experiment   Plots* 

Potato  Experiments,  1917. 


Lower  North  Coast. 


H.   WENIIOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Tee  season  under  review  has  been  one  of  the  best  potato  seasons  on  tlic 
Lower  North  Coast  for  many  years.  There  was  undoubtedly  an  abundance 
of  rain — in  fact,  it  was  thought  at  many  stages  during  the  growth  that  for 
good  yields  too  much  rain  had  fallen,  and  that  there  was  danger  of  the  tubers 
rotting  in  the  ground  owing  to  the  constant  saturation  of  tlie  soil.  With 
the  exception  of  Comboyne,  where  an  abnormally  high  rainfall—  much  above 
the  high  average — occurred  and  rotted  the  plarits  soon  after  their  appear- 
ance, the  vegetative  development  attained  on  the  plots  was  exceptionally 
promising;  but  almost  simultaneously  throughout  the  district  Irish  Blight 
made  its  appearance  in  November,  and  the  crops  were  almost  desjiaired  of. 
So  rapidly  did  the  blight  develop  and  reduce  the  healthiest  appearance  to  a 
mass  of  dry  brown  leaves,  that  it  was  perhaps  justifiably  thought  that  the 
continuance  of  the  rain  would  easily  wash  the  spores  of  the  fungus  down 
through  the  soil  and  infect  the  tubers.  There  seemed  to  be  some  doubt  in 
the  minds  of  some  growers  as  to  whether  the  disease  was  Irish  Blight — it  was 
considered  to  be  due  solely  to  the  abnormal  rainfall — but  specimens  of  leaves 
and  slightly  affected  tubers  were  pronounced  to  be  Irish  Blight  on  thorough 
examination  by  the  Departmental  Biulogist.  When  the  crops  were  harvested,, 
however,  it  was  found  that  the  tubers  had  remained  lemarkably  free  from  the- 
disease.  This  was  surprising  in  view  of  the  badly-affected  tops  and  of  the 
rain  which  followed.  There  is  some  reason  to  believe  that  a  good  hilling  of 
potatoes  for  the  final  cultivation  is  not  only  an  advantage  in  such  a  wet  season 
on  account  of  the  better  drainage  it  affords,  but  is  also  of  some  value  in 
preventing  the  spores  of  Irish  Blight  from  reaching  the  tubers.  This  infection 
of  the  tubers  is  more  likely  to  occur  in  open  cloddy  ground  which  has  not 
become  compacted  by  much  rain.  We  have  possible,  therefore,  the  apparent 
anomaly  that  a  wet  season  may  result  in  less  blight  on  the  tubers  when  tht;y 
are  dug  than  a  drier  season.  Whatever  the  explanation  may  be,  the  fact 
remains  that  although  the  past  season  on  the  Lower  North  Coast  was 
especially  conducive  to  Irish  Blight  by  reason  of  its  cool  temperatures  and 
high  rainfall,  and  although  the  disease  did  occur  in  marked  form  in  the  green 
vegetative  growth,  the  tubers  when  dug  were  practically  free. 

For  the  first  time  this  season,  the  Departmental  manure  mixture  known  as 
P7,  which  had  given  good  results  with  maize  in  some  districts,  was  tried 
with  potatoes.  In  all  three  cases  on  the  Lower  North  Coast  plots  this 
manure  topped  the  yield,  the  largest  increase  being  1  ton  7  cwt.  over  the 
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unmanured  plot  at  Wauchope.  Although  it  is  too  early  to  forecast  this 
mixture  as  the  best  for  all  seasons,  it  should  be  watched  with  interest.  It 
might  have  been  expected  that  it  would  have  done  well  in  the  wet  season 
under  review. 

The  following  are  the  experimenters  who  co-operated  with  the  Department 
in  carrying  out  the  trials  : — 

Mr.  J.  W.  Smith,  Wauchope. 

Mr.  A.  McM.  Singleton,  Mondrook,  Tinonee. 

Mr.  J.  G.  Perrett,  Miller's  Forest. 

Mr.  Geo.  Brown,  Comboyne. 
The  plot  at  Comboyne  was  a  failure,  owing  to  heavy  and  continued  rain 
following  soon  after  planting. 

The  Wauchope  Plot. 

This  plot  was  sown  on  21st  August,  1917.  The  soil,  which  is  a  somewhat 
clayey  alluvial,  but  which  drains  wt-U,  was  fairly  dry  at  ])lanting.  Rain 
followed,  however,  soon  after  sowing  and  an  excellent  stand  resulted,  with 
the  exception  of  Carman  No.  1  and  Surprise,  which  germinated  so  badly  that 
their  yields  were  not  recorded. 

Following  are  the  results  of  the  variety  trial,  which  were  manured 
uniformly  with  2  cwt.  superphosphate  per  acre  : — 


Varietj-. 

Yield  per  acre. 

Up-to-Date 
Satisfaction 
Early  Manistee 
Manhattan 
Dalhousie 

t.     c.    q.     Ih. 
6       3     3       0 
5     12     2       0 
5       2     1     23 
4     17     0    26 
4      0     1     12 

TJp-to-Date  again  showed  to  the  fore  as  a  heavy  yielding  variety  suited  to 
this  district.  During  the  last  four  years  in  which  potato  variety  trials  have 
been  conducted  on  this  farm,  Up-to-Date  has  topped  the  yield  on  the  last 
three  occasions,  and  was  only  narrowly  beaten  by  Manhattan  in  1914.  In 
this  same  period  Early  Manistee  has  come  from  being  the  lowest  yielder  to 
the  third  best  variety  on  the  last  two  occas'ons.  Both  these  varieties  are 
of  good  quality,  having  little  or  no  tendency  to  that  waxy  consistency  which 
characterises  Manhattan  and,  in  some  seasons.  Satisfaction  when  grown  on 
these  heavier  soils  on  the  coast. 

Although  Carman  No.  1  has  been  tried  for  four  or  five  years  on  these  plots, 
it  has  never  proved  itself  to  compare  with  Up-to-Date,  Satisfaction,  and 
Manhattan  for  ability  to  yield,  and  it  seems  as  if  its  further  testing  is  of  little 
value  in  this  district. 

The  yields  obtained  from  this  plot  are  the  highest  which  have  been 
recorded  since  Farmers'  Experiment  Plots  were  commenced  in  this  district 
five  years  ago. 


I 
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Following  are  the  results  of  the  manurial  trial,   Up-to-Date  being  the 
variety  used  throughout : — 


Manure  per  acre. 


Yield  per  acre. 


Cost  of  Manure 
per  acre. 


A'alue  of  Increase, 

less  Cobt  of 

Manure. 


3  cwt.  P7  mixture... 

2  cwt.  Superphosphate     ... 

2^  cwt.  P5  mixture 

No  manure  ... 

t.     c.     q.    lb. 
6     13     1     16 
6       3     3      0 
5     15     0     17 
5      6     1     25 

£     s.   d. 
1     2     6 
0    9     9 
0  18     4 

£    s.    d. 
6  IS     9 
4  13  10 
1  13    6 

P7  manure  consists  of  equal  parts  of  superphosphate  and  bone-dust,  and 
costs  7s.  6d.  per  cwt.     Superphosphate  was  purchased  at  4s.  lid.  per  cwt. 

P5  consists  of  4  parts  superphosphate  to  1  part  sulj)hate  of  potash,  and  tbe 
;pre-war  cost  was  7s.  4d.  per  cwt. 

The  potatoes  were  valued  at  £6  per  ton  for  the  purpose  of  the  above 
estimation  of  profit  per  acre  due  to  the  u.se  of  manure. 

Chemical  fei'tilisers  have  given  substantial  increases  in  yield  in  this  district 
in  seasons  of  low  rainfall  during  growth  (3  inches)  as  well  as  in  seasons  of 
good  rainfall,  such  as  the  present.  All  three  manures  have  given  good  profits 
from  tlicir  use  this  season.  Even  with  an  outlay  of  22s.  6d.  per  acre  on 
manure,  the  foremos*-,  P7,  has  given  a  gross  profit  of  £6  18s.  9d.  per  acre. 

The  rainfall  during  the  growth  of  the  crop  was  as  follows: — August 
9  points;  September,  369;  October,  319;  November,  1,007;  December, 
181.     Total,  1,885  points. 

The  Tinonee  Plot. 

This  plot  was  sown  on  13th  August,  1917.  It  is  becoming  realised  that 
potatoes  can  be  planted  much  earlier  in  August  than  has  been  the  usual 
practice.  Not  only  do  these  earlier  sowings  appear  to  give  better  yields,  but 
if  frosts  do  occur  they  are  not  to  be  greatly  feared,  as  the  young  potato  plants 
are  in  few  instances  killed  outright.  It  must  be  recognised  that  in  the 
recogni.sed  potato  districts  where  seed  is  produced,  potatoes  have  to  weather 
through  much  more  severe  frosts  than  they  are  likely  to  get  on  the  coast. 
On  tills  farm  some  of  the  best  potato  crops  have  been  produced  from  early 
August  sowings. 

The  soil  on  this  farm,  which  was  at  one  time  badly  reduced  in  humus  and 
fertility  as  a  result  of  continued  cropping,  has  now  been  well  restored  by  the 
iiiethod  of  soiling  lucerne  or  feeding  lucerne  hay  to  stock  on  the  cultivation 
paddocks. 

A  good  stand  of  i)otatoes  resulted  from  the  planting,  the  seed  being  nicely 
sprouted  and  of  good  quality.  The  growth  was  very  satisfactory  until  Irish 
Blight  affected  the  tops  in  November.  Of  the  varieties.  Factor  and  Dalhousie 
seemed  to  be  least  resistant  to  the  disease.  As  stated  elsewhere,  the  tubers 
harvested  showed  little  sisrn  of  the  disease. 
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Following  are  the  yields  of  the  varieties  tested  : — 


Variety, 


Satisfaction 
Carman  No.  1  .. 
Early  Manistee 
Manhattan 

Factor    

Up-to-Date 
Dalhousie 


Yi 

eld  per  acre. 

t. 

C. 

^■ 

lb. 

6 

16 

0 

15 

6 

11 

o 

16 

6 

10 

3 

2n 

5 

18 

1 

5 

5 

18 

0 

19 

5 

15 

'2 

11 

5 

1 

0 

19 

Sitisf  ictioa  has  usaiUy  given  good  yields  on  this  farm.  In  previous  years 
it  has  occupied  first,  second,  and  third  places  in  variety  trials.  This  is  the 
first  occasion  on  which  Carman  No.  1  has  shown  out  well.  In  three  previous 
years  it  has  been  almost  the  lowest  in  the  yield  table.  Early  Manistee  seems, 
to  be  getting  better  each  year  as  it  is  tried.  Athough  Manhattan  has  done 
well  in  some  years,  it  has  not  been  a  consistently  good  yielder  here.  The 
same  may  be  said  of  Up-to-Date,  which  has  shown  well  now  and  again.  Factor 
is  a  variety  worth  another  trial. 

The  results  of  the  raanurial  test  are  as  follows : — - 


Manure  per  acre. 

Yield  per  acre. 

Value  of  Increase, 
less  Cost  of 
Manure. 

3  ewt.  1*7  mixture 

2i  cwt.  P5  mixture 
2  cwt.  Superphosphate 
No  manure 

t      c.     q. 
6     13    2 
6     113 
.5     18     1 
5     13    0 

lb. 
17 
10 
5 
23 

£       S.      .1. 
4     19     11 
4     13       3 
1       0       8 

P7  shows  the  b^st  gross  profit  per  acre  here.  Tais  is,  however,  the  first 
year  of  its  trial,  and  no  general  recommendation  can  be  made  for  it  yet. 
Varying  results  with  fertilisers  have  been  obtained  on  this  farm.  In  some 
cases  no  response  has  been  made,  and  the  unmanured  plots  have  yielded  as 
well  as,  or  better  than,  the  manured  plots.  A  mixture,  known  departmen- 
tally  as  P4,  has  given  best  results  on  the  average.  It  is  a  complete  manure 
containing  sulphate  of  ammonia,  superphosphatp,  and  sulphate  of  potash. 
This  mixture  should  be  included  in  further  experiments  here,  which  are 
required  before  any  definite  recommendations  as  to  fertilisers  can  be  made. 

The  rainfall  during  growth  was  as  follows  : — August,  3o  points  ;  September 
806;  October,  274  ;  November,  990;  December,  118.     Total,  2,223  points. 

The  Miller's  Forest  Plot. 

This  plot  was  sown  on  20th  August,  1917,  on  rich  alluvial  soil,  which  had 
previously  given  an  excellent  crop  of  maize  without  manure.  Following  a. 
winter  which  was  all  that  could  be  desired  for  preparation  of  the  ground 
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the  soil  was  in  excellent  condition  at  planting  time,  but  a  heavy  rainfall  in 
iSepteaibei"  consolidated  the  soil  too  quickly  to  ensure  best  results,  as  the  soil 
lias  a  fairly  high  percentage  of  clay. 

The  growth  of  the  crop  was  excellent  until  about  the  middle  of  November, 
when  Irish  Blight  started  in  the  Early  Manistee  plot,  and  quickly  spread 
through  the  other  varieties.  Later  on.  Carman  No.  1  seemed  to  be  the 
worst  affected,  and  Early  Manistee  did  not  appear  to  be  as  bad  as  some  of 
the  other  varieties. 


The  variety  trial  resulted  as  follows  : — 


Variety. 

Yield  per  acre. 

t.      0.    q.     lb. 

Manhattan 

4       6     0       4 

Up-to-Date 

3     18     0     14 

Factor 

3     12     2     11 

Early  Manistee 

3      9    3     11 

Satisfaction 

3      3    3      7 

Carman  No.  1  ... 

2      6    3     14 

Early  Rose  (local 

seedj         

2      6     0    21 

On  this  «oil  the  same  objection  applies  to  Manhattan  with  regard  to 
quality,  it  being  found  that  the  heaviness  of  the  soil  causes  the  undesirable 
•wa.xiness  of  flesh.  Up-to-Date,  Factor,  and  Early  Manistee  have  created  a 
particularly  good  impression,  as  they  do  not  seem  to  be  at  all  well  known  in 
the  district.  Early  Rose  appears  to  be  popular  here,  but  it  did  not  yield  at 
all  well  in  this  trial. 


The  results  of  the  manurial  trial  are  as  follows  : — 


Manure  per  acre. 

Yield  per  acre. 

3  cwt.  P7  mixture      

No  manure        

2  cwt.  Superphosphate          

2^  cwt.  P5  mixture    ... 

t. 
4 
4 
3 
3 

c.    q.    lb. 

6     1     10 

3     1     16 

18    0     14 

10    2    24 

P7  was  the  only  manure  to  give  an  increase  over  the  unmanured  plot,  but 
even  here  the  small  increase  did  not  pay  for  the  cost  of  the  fertiliser.  The 
result  of  one  year's  trial  cannot,  however,  be  taken  as  conclusive.  There  are 
few  instances  where  potatoes  fail  to  respond  to  manures,  and  further  tests 
may  give  different  results,  as  has  proved  to  be  the  experience  elsewhere. 

The  rainfall  during  growth  was  as  follows: — August,  165  points;  Se] - 
tember,  630;  October,  178;  November,  627;  December,  423.  Total,  2,023 
points. 
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The  Process  of  A^inification. 

By  way  of  reply  to  a  correspondent  who  desired  to  know  how  lie  might  turn 
a  good  cnp  of  grapes  into  wine,  a  general  description  of  the  process  of 
vinification  was  given  in  order  that  some  idea  might  be  formed  of  the 
necessary  expenditure  and  the  possible  financial  result-^. 

The  juice  of  the  grape  contains  about  25  per  cent,  of  sugar,  and  is  obtained 
from  the  grapes  by  crushing  and  pressing  them.  It  is  then  transferred  to 
casks  or  vats  (cement  vats  or  others),  where  it  starts  to  ferment.  The 
fermentation  is  (juite  a  spontaneous  process,  and  it  is  sometimes  necessary  to 
control  it  in  order  to  obtain  the  best  results.  During  the  fermentation  the 
yeast  cells  (which  are  very  small  plants  called  Saccharomyces)  act  on  the 
sugar  of  the  must,  converting  it  into  alcohol  and  caibon  dioxide.  The  sugar 
disappears  and  is  replaced  by  alcohol  ;  the  liquid  acquires  another  taste, 
and  a  different  appearance ;  it  is  now  wine.  This  happens  in  from  five  to  six 
days,  more  or  les-',  according  to  the  temperature,  etc.  Several  impurities 
now  separate,  and  the  liquid  is  taken  away  from  them  and  placed  in  casks, 
in  which  the  wine  is  allowed  to  settle  until  the  beginning  of  winter,  when 
it  is  racked  off  into  other  casks.  After  a  time  it  is  again  racked,  and  this  is 
repeated  for  a  year  or  more,  according  to  the  quality  of  the  wine. 

From  the  foregoing  it  will  be  seen  that  apparatus  is  required  to  crush  the 
grapes  and  to  separate  the  stalks,  vats  and  casks  to  contain  the  liquid  at 
various  stages,  and  a  cellar  wherein  to  carry  out  these  operations  and  to 
store  the  wine. 

There  are  two  kinds  of  wines,  dry  and  sweet.  In  the  dry  wines  all  the 
sugar  has  fermented,  and  there  is  none  left.  These  wines  are  more  easily 
made,  but  unfortunately  the  demand  is  nearly  always  for  sweet  wines. 
However,  there  is  a  sufficient  demand  for  good,  sound,  clean-tasting  dry- 
wines,  and  this  demand  is  likely  to  increase.  The  sweet  wines  are  those 
which  still  contain  a  certain  amount  of  sugar.  To  obtain  them,  while  the 
must  is  still  fermenting,  at  a  certain  moment  (and  to  recognise  the  moment 
and  carry  out  the  operation  require  some  care  and  experience)  a  certain 
measured  quantity  of  spirits  is  added  to  the  must.  This  has  the  effect  of 
completely  st  )pping  the  fermentation  process.  The  liquid  still  contains  a 
proportion  of  sugar,  and  also  a  quantity  of  alcohol  which  is  the  sum  of  the 
alcohol  produced  by  the  fermentation  and  that  added  by  the  vigneron. 
This  is  what  is  called  "fortifying"  the  wine,  and  fortified  wines  always 
contain  a  high  proportion  of  a'cohol — higher  than  that  in  dry  wines  The 
wine  will  now  settle  down  like  a  dry  wine,  and  will  require  to  be  racked  in 
the  same  way.  The  alcohol  that  has  to  be  added  is  fairly  expensive,  and 
there  are  other  outlays  incidental  to  the  proces-^,  so  that  sweet  wines  are 
more  expensive  to  the  vigneron  and  to  the  public.  They  also  have  usually 
to  be  kept  longer  in  the  cellar,  and  require  more  care  than  dry  >vines. 

With  regard  to  the  financial  results,  the  yield  of  wine  from  1  ton  of  grapes 
is  not  less  than  100  gallons  ;  in  some  cases  it  is  more,  acconiing  to  the  season, 
the  variety  of  the  grapes,  the  kind  of  wine  made,  itc.  The  loss  that  takes 
])lace  by  evaporation  and  in  the  different  rackings  must  not  be  lost  sight 
of,  nor  must  the  intf^rest  on  the  capital  invested,  for  the  longer  the  wine 
remains  in  the  cellar  the  greater  the  outlay  it  represents  to  the  pi'oducer. — 
L.  A.  Musso. 
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Cheese  for  the  Indian  Markets 


i\IATTHP:W  WALLACE,  Dairy  Instructor. 

For  a  considerable  time  past  there  has  exist*  d  a  trade  in  Australian  '.-heese 
on  the  Indian  market,  and  this  has  received  a  decided  impetus  recently 
owing  to  the  contracts  placed  by  the  Indian  authorities  for  the  troops  oii 
active  service  in  Mesopotamia.  It  is  not  the  first  occasion  on  wliich  cheese- 
makers  liave  been  benefited  as  a  result  of  military  operations ;  and  providing 
Australia  can  supply  the  quality  of  cheete  required  for  a  hot  and  trying 
climate,  the  trade  should  be  considerably  extended  when  peace  brings  about 
normal  conditions. 

The  primary  consideration  for  this  trade  is  a  cheese  wliich  will  stand 
extreme  temperatures,  and  be  capable  of  transportation  without  undue 
deterioration  in  quality.     Suitable  weights  are  also  necessary. 

In  the  contracts  already  mentioned,  certain  stipulations  are  made  regarding 
the  class  of  cheese  suitable,  and  suggestions  regarding  manufacture  ai'e  also 
given. 

Put  briefly,  what  is  requiied  is  a  firm,  well-made  cheese,  of  clean  flavour 
and  good  body  and  texture,  with  well  finished  rinds.  Anything  in  the  nature 
of  a  soft,  undercooked  cheese  's  unsuitable,  and  cheese  with  insuflicient  acidity 
and  likely  to  go  fruity  if  exposed  to  high  temperatures  is  not  wanted. 

The  sizes  required  are  loaf  and  medium ;  the  larger  sizes,  such  as  those 
sent  to  the  European  markets,  are  not  so  suitable. 

In  the  manufacture  of  this  class  of  cheese  it  is  essential  that  only  good, 
clean  milk  free  from  taints  should  be  used.  Sufficient  acidity  should  be 
developed  before  adding  the  rennet,  and  the  curd  should  be  slowly  and 
efiiciently  cooked.  The  cooking  temperature  should  be  raised  one  or  two 
degrees  higher  than  that  employed  in  manufacture  for  the  local  market. 

The  acidity  at  the  time  of  drawing  the  whey  is  most  important,  as  it  governs, 
to  a  great  extent,  the  quality  of  the  finished  cheese.  A  full  acidity  at  this 
stage  is  most  desirable,  sweet  or  under-acid  cheese  being  of  poor-keeping 
quality  when  exposed  to  high  temperatures.  The  Cheddaring  process  should 
be  complete,  and  sutiicient  acidity  should  be  developed  before  salting. 

The  finish  of  the  cheese  is  also  important,  and  the  system  of  pressing  with 
double  bindings  should  be  adopted,  as  it  gives  a  more  perfect  rind  to  the 
cheese.     Thorough  pressing  is  also  essential. 

Cheese  should  be  semi-mature  when  packed,  and  should  be  ripened  in  a 
room  the  temperatui*e  of  which  does  not  exceed  60  degrees  Falir. 

While  an  over-acid  cheese  must  be  avoided,  it  should  be  clearly  understood 
that  a  full  acid  cheese  manufactured  in  the  manner  .above  described  will  offer 
a  maximum  of  resistance  to  the  high  temperatures  encountered,  and  will 
therefore  stand  a  greater  chance  of  reaching  the  consumer  in  a  condition  of 
unimpaired  (juality. 
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A  good  keeping  cheese  is  what  is  required,  and  under  this  head  would  be 
•chissed  cheese  made  from  pasteurised  milk.  This  class  of  cheese  takes  longer 
to  ripen,  and  consequently  is  capable  of  being  held  for  a  greater  period  before 
Teaching  over-maturity,  than  a  cheese  produced  under  ordinary  conditions  of 
manufacture. 

With  the  increasing  development  of  the  industry,  every  opportunity  of 
extending  the  trade  outside  our  own  borders,  and  of  producing  the  class  of 
cheese  required  by  our  customers  abroad,  should  be  eagerly  seized  by  the 
cheese-makers  of  Australia. 


The  Cattle  Tick  in  Australia. 

UxDKR  the  above  title  the  Commonwealth  Advisory  Council  of  Science 
and  Industry  has  just  publishe  I  a  bulletin  which  will  be  of  much  interest 
to  stock  owners  and  to  those  connected  with  trades  dependent  on  cattle 
tor  their  raw  materials.  The  bulletin  consists  of  the  report  of  a  Special 
Committee  appointed  by  the  Council  last  year  to  review  the  whole  position 
of  the  tick  pest,  present  and  future,  and  make  recommendations  both  as 
to  future  scientific  research  and  as  to  immediate  remedial  or  preventive 
measures,  whether  by  legislation  or  otherwise.  The  Committee  consisted  of 
authorities  on  veterinary  science,  stock  inspectors,  and  representatives  of 
the  pastoral  industry,  and  its  recommendations  are  therefore  authoritative  and 
worthy  of  careful  consideration  by  the  Governments  and  persons  concerned. 

The  first  portion  of  the  bulletin  contains  an  account  of  the  cattle  tick 
itself,  the  diseases  to  which  it  gives  rise  in  cattle,  and  a  history  of  the 
spread  of  the  tick  in  Australia.  Maps  of  the  present  distribution  of  the 
tick  in  Queensland  and  New  South  Wales  show  that  the  whole  of  the 
■coastal  areas  of  the  former  State  and  the  north-east  corner  of  the  latter 
^re  now  tick-infested.  The  bulletin  next  gives  a  review  of  the  losses,  direct 
and  indirect,  which  have  been  caused  in  Australia  by  the  tick  invasion. 
The  Committee  states  that  if  the  enormous  toll  the  tick  pest  has  exacted 
from  the  Commonwealth  could  be  expressed  in  figures,  the  total  amount 
involved  would  stagger  the  community.  Each  year,  so  long  as  it  is  allowed 
to  continue,  the  pest  will  enforce  a  heavy  penalty,  to  be  met  not  only 
hy  the  stock-owners,  but  by  all  interested  in  business  directly  and  indirectly 
dependent  upon  the  cattle  industry,  as  well  as  by  members  of  the  general 
public  in  the  increased  cost  of  necessary  commodities  such  as  meat, 
milk,  butter,  bacon,  &c.  After  describing  the  methods  of  eradication 
^adopted  in  America  and  Australia,  and  giving  a  summary  of  the  campaign 
for  tick  eradication  in  the  United  States,  which  has  been  successful  in 
freeing  over  260,000  square  miles  of  country  from  the  tick,  and  thus 
affords  promise  for  similar  action  in  this  country,  the  Conmiittee  makes 
specific  recommendations  as  to  the  action  that  should  be  taken  in  Australia. 
These  recommendations  fall  under  two  heads:  (1)  That  a  campaign  for 
-eradication  should  be  undertaken  under  Federal  control  ;  (2)  That  further 
researches  on  the  tick,  its  life  history,  and  the  nature  of  tick  fever,  should 
:be  carried  out  in  Australia. 

The  Executive  Committee  of  the  Advisory  Council  has  endorsed  these 
recommendations,  and  has  already  announced  that  researches  on  the  life- 
history  of  the  tick  will  be  undertaken  immediately  in  Southern  Queensland. 

Copies  of  the  bulletin  can  be  obtained  free  of  charge  from  the  Secretary 
of  the  Advisory  Council,  314,  Albert-street,  East  Melb-'urne. 


J 
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Official  Milk  and  Butter  Records* 


L.  T.  MacINNES,  Acting  Dairy  Expert. 

TuE  following  mi'k  and  butter  records  of  pure-bred  cattle,  tested  under  the 
testing  scheme  of  the  United  Pure-bred  Dairy  Cattle  Breeders'  Association 
of  New  South  Wales,  by  officials  of  the  Department  of  Agriculture,  are  now 
available  for  publication. 

It  will  be  noted  that  in  these  records,  in  addition  to  the  yield  in  pounds  of 
commercial  butter,  there  is  given  tlie  pounds  of  butter-fat,  so  that,  if  neces- 
sary, a  corapai'ison  can  be  made  on  the  latter  basis.  This  will  enable 
those  interested  to  make  comparisons  with  the  results  obtainable  from  other 
dairying  countries. 

The  five  additional  records  from  Mr.  S.  Hordern's  Retford  Park  stud  are 
well  above  the  average,  the  best  being  that  of  Brown  May  (imp.),  vol.  V, 
A.J.H.B.,  whose  yield  for  303  days  was  519  lb.  of  butter-fat,  10,011  lb.  of 
milk,  with  an  average  tfst  of  5-18  per  cent.  All  these  cows  keep  up  the 
reputation  of  their  breed  for  high  fat-testing  milk,  Dorothy  (imp.),  4142, 
reaching  the  high  average  of  7-3  per  cent.,  yielding  in  273  days  4,869  lb.  of 
milk  and  357  lb.  of  butter-fat. 

Of  the  three  records  from  Mr.  E.  P.  Perry's  Guernspy  lierd,  that  of  Tulip 
des  Pres  (imp.),  193,  is  the  best,  with  11,451  lb.  of  milk  and  587  lb.  of 
butter  fat  in  365  days.  This  is  a  really  splendid  performance,  and  establishes 
a  record  for  this  breed  in  Australia.  Previous  to  thi.s,  ^the  New  South 
Wales  Government  cow,  Parson's  Red  Rose  II  (imp.),  at  WoUongbar,  was 
credited  with  having  given  the  ber^t  jield  for  a  Guernsey.  She  gave  in  1914, 
on  pasture  only,  8,865  lb.  milk,  655  lb.  butter.  This  record  was  put  up  in 
363  days. 

The  Scottish-Australian  Investment  Company's  herd  has  ten  more  records 
under  review,  nine  covering  273  days,  and  one,  that  of  the  heifer  Camellia 
XIV,  being  for  365  days.  This  heifer  produced  in  that  period  7,513  lb.  of 
milk  and  297  lb.  of  butter-fat.  Another  2-3''ear-old,  Melba  Xf,  lias  given 
6,492  lb.  of  milk  and  290  lb.  of  butter-fat  in  273  days,  an  average  test  of  4-5. 
Another  promising  heifer  in  this  herd  is  Melba  XIII,  whose  record  for  273 
days  is  shown  as  5,754  \h.  of  milk  and  257  lb.  of  butter-fat,  an  average  test 
of  4-4. 

This  time  Mr.  Jas.  Pritchard's  Ayrshire  herd  has  only  one  record  ready  for 
publication.  According  to  the  custom  jjrevailing  at  Numba  (Mr.  Pritchard's. 
estate  on  the  Shoalhavcn),  this  cow  has  been  fed  on  natural  pastures  only. 
If  a  well  balanced  ration  had  been  given  in  addition,  the  yield  would,  without 
doubt,  have  been  considerably  increased. 

Details  are  given  of  the  rations  fed  to  each  cdw  throughout  the  testing 
period  in  thi-ee  herds 


208 


Agricultural  Gazette  of  N.S.  W. 


[Mar.  2,  1918. 


Mr.  S.  Hordern's  Jersey  Herd  at  "  Retford  Park,"  Bowral. 


I 


Name  of  Cow  and  Herd 
Book  No. 


Age  at 
beginning' 
ot  T.^st. 


Date  of  last 
Calving-. 


Total. 


Butter. 


Butter 
Fat. 


Milk. 


< 


Yield  on  last 
day  of  Test. 


Butter.   Milk. 


As'er  (imp.),  1537  ...j 
Dorothy  (imp.),  4142  ...I 
Retford  Pontorson,  4153i 
Javas  Valentine  (imp.),' 
2,111.  I 

Brown  May(imp.),vol.  v 


yrs. 
8 
3 
4 


1917. 

,    lb. 

lb. 

lb. 

% 

lb. 

lb. 

18  Feb.  .. 

384 

327 

6,391 

51 

1-18 

m 

13    „     .. 

420 

357 

4,869 

7-3 

1-30 

14 

3    ,,     .. 

'    399 

340 

5,391 

6-3 

1-26 

ISA 

2  Mar... 

476 

405 

7,227 

5-6 

1-53 

24 

1916. 

1 

3  Dec.  .. 

610 

519 

10,011 

5-18 

121 

20 

273 


303 


In  addition  to  the  natural  pasture,  the  cows  received  daily  the  following 
feed: — Januar}',  10  lb.  oaten  chaff,  8  lb.  bran;  Februar}',  pasture  only; 
March,  6  lb.  lucerne  chaff,  8  lb.  bran;  April,  10  lb.  oaten  chaff,  8  lb.  bran; 
May,  8  lb.  oaten  chaff,  6  lb.  bran;  June,  6  lb.  oaten  chaff,  6  lb.  bran; 
July,  G  lb  bran,  2  lb.  crushed  oats,  2  lb.  maize  meal  ;  August,  8  lb.  bran, 
8  lb.  lucerne  chaff ;  September,  -5  lb.  each  of  oaten  and  lucerne  chaff,  6  lb. 
bran  ;  October,  8  lb.  oaten  chaff,  8  lb.  bran ;  November,  T)  lb.  oaten  chaff, 
6  lb.  bran  ;  December,  pasture  only. 

Mr.  E.  P.  Perry's  Guernsey  Herd  at  "  Nundorah,"  Parkville. 


Name  of  Cow  and  Herd 
Book  No. 

Age  at 
beiiinning 
of  Test. 

Date  of  last 
Calving. 

Total. 

9   . 

Yield  on  last 
day  of  Test. 

Butter. 

Burter      .,,.. 
Fat.    1    *^"'^- 

Butter. 

Milk. 

6° 

La  Colombe  II f  (imp J,  92     ... 
Golden  Eose  IV  (imp.),  78    ... 

Tulip  des  Pres  (imp.),  193     ... 

yrs. 
8 
5 

4 

1917. 
15  Mar.... 
10  April.. 

1916. 
7  Dec.  ... 

lb. 

323 

422 

690 

lb. 

275 
359 

587 

lb. 
5,755 

7,779 

11,451 

% 

4-7 
4-6 

51 

lb. 

•78 

1-32 

114 

lb. 

m 

20 
17 

273 
365 

In  addition  to  natural  pasture,  the  fullowing  rations  were  given  daily  : — 
La  Colombe  (imp.) :  March,  6  lb.  bran,  4  lb.  molasses  ;  April,  9  lb.  bran,  51b. 
oaten  chaff;  May,  9  lb.  bran,  5  lb  oaten  chaff;  June,  6  lb.  bran,  2  lb.  boiled 
corn  ;  July  and  August,  6  lb.  bran,  4  lb.  molasses  ;  September,  6  lb.  bran  ; 
October  and  November,  pasture  only. 

Golden  Rose  IV  :  April  and  May,  6  lb.  bran,  4  lb.  molasses,  5  lb.  oaten 
<haff;  June,  6  lb.  bran,  2  lb.  boiled  corn;  July,  4  lb.  bran,  7  lb.  molasses; 
August,  G  lb.  bran,  4  lb.  molasses  ;  September,  G  lb.  bran  ;  October,  pasture 
only  ;  November  and  December,  6  lb.  bran,  4  lb.  molasses. 

Tulip  des  Pres  :  In  addition  to  pasture  feed  this  cow  received  during 
December,  1916,  6  lb,  bran,  4  lb.  molasses,  and  a  little  hay  ;  January,  1917, 
6  lb.  bran,  2  lb.  molasses,  1  lb.  each  of  cowpeas  and  corn  boiled  ;  February, 
8  lb.  bran,  3  lb.  molasses,  2  lb.  boiled  peas  ;  March,  4  lb.  molasses,  9  lb.  bran, 
and  a  little  hay  ;  April  and  May,  10  lb.  bran,  4  lb.  molasses,  and  5  lb.  oaten 
chaff;  June,  G  lb.  bran,  1  lb.  oats,  and  2  lb.  boiled  corn  ;  July  and  August, 
4  lb.  molasses,  G  lb.  bran  ;  September,  9  lb.  bran,  4  lb.  molasses  ;  October, 
6  lb.  bran  ;  November,  G  lb.  bran,  4  lb.  molasses. 
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Mr.  Jas.  Pritchard's  Ayrshire  Herd,  at  Numba,  Shoalhaven  River. 


"     Name  of  Cow. 

Age  at 

beginning 

of  Test. 

Date  of  last 
Calving. 

Total. 

to   . 

Yield  on  last 
day  of  Test. 

S5 

Butter. 

Butter 
Kat. 

Milk. 

Butter. 

Milk. 

)aisy  Bell  of  Kabibinokka    ... 

yrs. 

7 

1917. 
14  Jan.  ... 

lb.        lb. 
328      279 

lb. 
7,375 

% 

3-6 

lb. 
•98 

lb. 
2lh 

273 

Fed  on  pasture  only. 

The  Scottish  Australian  Investment  Co.'s  Milking  Shorthorn  Heid 
at  Darbalara. 


Total. 

Yield  on  last 

2.  . 

Name  of  Cow  and  Herd 
Book  No. 

Age  at 

beginning 

cf  Test. 

Data  of  last 
Calving. 

(S  IS 

day  of  Test. 

t3  s 

Butter 

Butter 
Fat. 

Milk. 

Butter. 

Milk. 

1° 

yrs. 

1917. 

lb. 

lb. 

lb. 

% 

lb. 

lb. 

Daisy  VI,  1355 

6 

16  Mar... 

3.39 

306 

6,774 

4-5 

•56 

10 

273 

Minnie  VIII,  1588     ... 

6 

11     ,,     ... 

4-21 

358 

8,821 

40 

1-08 

23J^ 

Melba  XI.  vol.  iv.     ... 

2 

9     „     ... 

341 

290 

6,492 

4-5 

1-05  i  19 

MelbaXIII,  vol.  iv  ... 

2 

2   „     .. 

302 

257 

5,754 

4-4 

1  23  ;  22 

Daisy  XIV,  vol.  iv    ... 

2 

28  Feb.  .. 

233 

198 

4,786 

41 

•92  '  20.^5 

Bloomer  III,  vol.  iv   .. 

2 

14  Mar.... 

210 

178 

4,458 

4-0 

•72      16 

Dolly  XV,  vol.  iv      ... 

3 

n 

2.58 

219 

5,6.35 

3-8 

101      23 

Camellia  VIII,  vol.  iv 

5 

4     „     ... 

386 

328 

9,121 

3-6 

1-43     34i. 

Camellia  XIII,  vol.  iv 

3 

21  April... 

314 

267 

6,513 

41 

137     27^ 

Camellia  XIV,  vol.  iv 

2 

10  Jan.  ... 

349 

297 

7,513 

3-9 

•72  1  15^ 

365 

The  whole  of  the  cows  were  fed  on  pasture  only,  with  the  exception  of 
Minnie  VITI,  Melba  XI,  and  Melba  XIII,  who  received  daily  the  following 
feed  in  addition  : — March  and  April,  5  lb.  bran,  5  lb.  crushed  oats,  3  lb.  boiled 
corn,  3  lb.  oaten  chaff;  May,  June,  July,  and  August,  5  lb.  bra-i,  8  lb.  oa*:en 
chaff,  4  lb.  boiled  corn;  September,  October,  and  November,  pasture  only. 


Request  for  Fresh-wateii  Shells. 

In  Egypt  and  Africa  the  Bilharzia  worm  affects  man,  causing  the  passage  of 
blood  in  the  urine.  The  young  stages  of  the  worm  are  passed  in  certain 
fresh-water  shells.  Some  of  the  Australian  species  of  these  shells  can  almost 
certainly  act  as  intermediate  ho.sts. 

An  endeavour  is  being  nuide  to  ascertain  the  distribution  in  New  South 
Wales  of  these  fresh-water  shells.  This  is  being  undertaken  by  Mr.  Charles 
Hedley,  of  the  Australian  Museum,  Sydney,  who  would  be  glad  to  receive 
specimens  of  such  shells  from  creeks  and  ponds  for  identification. 

The  living  shells  are  best  dropped  into  a  small  bottle  containing  alcohol, 
into  which  cotton  wool  is  also  inserted,  to  prevent  their  breaking.  If  this  is 
not  available  they  could  be  forwarded  in  small  boxes,  with  lois-e  packing  to 
prevent  breakage. 
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Self -boiled  Lime-sulphur  Solution^ 


A.  A.  EAMSAY,  Chemist's  Branch. 

The  use  of  this  preparation  has  been  suggested  by  American  and  other 
authorities  for  fungus  diseases  of  fruit  trees,  and  more  than  one  inquiry  has 
been  received  by  the  Department  as  to  its  efficiency. 

The  name,  Self-boiled  Lime-sulphur  Solution,  very  closely  resembles  the 
name  of  another  preparation  also  used  for  fungus  diseases  of  fruit  trees,  viz., 
"home-boiled  lime-sulphur  solution,"  or  simply  "lime-sulphur  solution,"  and 
the  similarity  of  names  may  lead,  and  possibly  has  led,  to  erroneous  ideas  of 
the  chemical  composition  of  the  two  preparations. 

The  self-boiled  lime-sulphur  is  prepared  by  taking  a  quantity  of  lime 
(8  lb.)  and  adding  so  much  water  that  the  lime  on  slaking  causes  the  water 
to  boil  or  to  appreciably  increase  in  temperature.  The  sulphur  (8  lb.)  is 
then  added,  together  with  a  little  more  water,  if  necessary,  to  regulate  the 
temperature  and  prevent  violent  ebullition.  T\'hen  the  intensity  of  the 
action  is  over  water  is  added  to  make  up  a  definite  volume,  50  American 
gallons,  or  about  42  Imperial  gallons. 

It  has  been  found  by  experiment  that  quite  a  small  proportion  of  the  lime, 
and  of  the  sulphur  used,  enters  into  chemical  combination,  the  amounts 
va^'ying  with  the  temperature  of  the  water  used  and  the  l»-ngth  of  time  the 
mixture  is  allowed  to  stand. 

The  percentage  of  sulphur  which  goes  into  solution  ranges  from  0-2  in  the 
case  of  water  at  20  degrees  Cent,  to  4'4  with  water  at  100  degrees  Cent.,  and 
that  of  the  lime  used  from  36  in  the  former  case  to  5-6  in  the  latter,  or 
stated  in  another  way,  about  95  per  cent,  of  the  ingredients  used  do  not 
combine.  On  allowing  the  mixture  to  stand  for  fifteen  days  or  longer,  the 
percentage  of  sulphur  in  solution  increases  to  9  8  and  of  the  lime  to  10-1. 

In  this  preparation  it  is  to  be  noted  that  the  principal  calcium-sulphur 
compound  formed  is  thio-sulphate,  which  is  considered  to  have  a  very  limited 
fungicidal  value.  Smaller  quantities  of  monosulphide  and  sulphat;e  are  also 
reduced.  No  polysulphides  appear  to  be  present.  But  calcium  hydrate 
appears  to  be  always  present.  On  standing  the  thio-sulphate  increases  till  it 
reaches  85  to  90  per  cent,  of  the  total  sulphur  in  solution. 

In  using  this  mixture  for  spraying  purposes  then,  we  appear  to  be  applying 
a  mixture  containing  in  41-7  gallons,  from  2  oz.  to  5i  oz.  of  sulphur  in  solution, 
and  from  5|  oz.  to  7|  oz.  lime  in  solution,  together  with  7  lb.  8  oz.  to  7  lb. 
lOi  oz.  sulphur,  and  7  lb.  lOi  oz.  to  7  lb.  8|  oz.  of  lime  in  suspension. 

The  chemical  composition  of  "lime-sulphur  solutions"  has  been  discussed 
in  Science  Bulletin,  No.  13.  It  is  there  shown  that  in  the  50—100—50 
formula   91  per  cent,  of  both  lime  and  sulphur  go  into  solution,  and  that  the 
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largest  percentage  of  the  sulphur  in  solution  is  as  polysulphide,  and  that  the 
solution  contains  about  184  lb.  sulphur  in  various  forms  of  combination  per 
100  gallons  mixture.  When  diluted  to  winter  and  summer  strengtli  respec- 
tively (for  deciduous  trees),  41-7  gallons  would  contain  204^  oz.  and  46  oz. 
respectively  of  sulphur  in  solution,  and  principally  as  polysulphide. 

The  above  clearly  indicates  the  essential  diffei'ence  between  the  twO' 
mixtures,  and  also  indicates  that  though,  unfoi'tunately,  the  names  by  which 
they  are  known  are  very  similar,  their  composition  is  quite  different,  and  that 
the  one  is  in  no  way  a  substitute  for  the  other,  and  that  each  has  its  own 
particular  use  and  function.  The  probability  is  that  the  self-boiled  lime- 
sulphur  mixture  owes  its  fungicidal  value  less  to  the  soluble  sulphur 
compounds  than  to  the  sulphur  in  suspension. 


Eequest  roR  March  Flies. 

In  connection  with  the  investigations  being  carried  out  by  Drs.  Cleland  and 
S.  J.  Johnston  into  the  means  of  transmission  of  the  worm  causing  worm 
nodules  in  cattle  from  one  cow  to  another,  these  investigators  are  desirous  of 
obtaining  as  many  kinds  of  March  flies  as  possible  from  any  part  of  Australia, 
and  especially  this  State.  They  will  be  grateful  to  any  readers  of  the  Gazette 
if  they  will  forward  them  undamaged  specimens  of  March  flies,  sometimes, 
called  "  Horse-flies."  These  may  often  be  easily  caught  around  horses  and 
cattle.  The  dead  flies  travel  safely  Avrapped  up  in  a  piece  of  tissue  paper 
and  enclosed  in  a  small  wooden  box.  The  locality  and  date  should  be  added. 
They  would  also  like  information  as  to  the  prevalence  or  otherwise  of  March 
flies  in  different  districts,  and  when  they  first  appear  and  when  they  are  last 
seen.  Specimens  and  information  could  be  forwarded  to  Dr.  J.  B.  Cleland, 
Department  of  Public  Health,  Macquarie-strect,  Sydney. 


"  Fruit-growixg  in  N.S.W. 


A  THIRD  edition  of  Farmers'  Bulletin  No.  83,  "  Fruit-growing  in  N.S.W. — 
What  to  Grow  and  Where  to  Start,"  by  Mr.  W.  .J.  Allen,  Fruit  Expert,  has 
just  been  issued,  and  all  farmers  who  intend  planting  out  any  fruit  trees 
this  coming  winter  would  be  well  advised  to  procure  a  copy.  It  is  a  substan- 
tial publication  of  some  seventy  pages,  and  is  divided  into  five  sections  : — 
The  fruit  districts  of  N  S.W.  ;  general  recommendations  as  to  varieties  ; 
varieties  thriving  in  specific  localities ;  calendar  for  fruit  districts;  the  cost 
of  establishing  an  orchard. 

Among  other  bulletins  on  fruit  are  those  on  Spraying,  Fruit  Drying,  and 
Fruit  Preserving,  and  any  resident  of  the  State  engaged  in  any  form  of  rural 
industry  may  obtain  free  copies  of  one  or  more  of  these  on  application  to  the 
Under  Secretary  and  Director,  Department  of  Agriculture,  Lands  Building, 
Bridge-street,  Sydney. 
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Sheep-breeding  Experiments  ;  Sales  of  Cross-bred 

Lambs. 

The  Wagga  Consignment. 

A  CONSIGNMENT  of  200  lambs  from  the  Wagga  Experiment  Farm  was  sold 
at  the  Homebush  yards  on  15th  November,  1917.  They  formed  a  repre- 
sentative lot,  resulting  from  the  cross-breeding  experiments  conducted 
under  the  supervision  of  Mr.  J.  W.Mathews,  ^heep  and  Wool  Expert,  All 
were  second  crosses,  the  matings  being  designed  to  test  the  respective  value 
of  rams  of  the  short-wool  breeds  with  ewes  of  long-wool-M  erino  crosses. 
The  mating  season  extended  from  about  the  end  of  December  to  the  middle 
of  February,  and  the  lambs,  being  of  June  and  July  drop,  were  about 
4|  months  old  on  the  average.  The  sheep  were  weighed  on  the  farm 
before  trucking,  and  again  on  arrival  at  Homebush  yard,  with  the  object 
of  showing  the  loss  of  weight  in  transit.  This  consideration  was  nullified, 
however,  in  the  case  of  the  Dorset  Horn  crosses,  as  they  were  wetted  by  rain 
before  the  second  weighing. 

It  is  to  be  noted  that  the  consignment  comprised  the  whole  of  the  season's 
drop  of  each  cross,  so  that  they  were  not  picked  animals.  The  weights  and 
values  again  illustrated  conclusively  the  outstanding  merits  of  the  Dorset 
Horn  for  the  production  of  very  early  lambs,  as  in  every  instance  it  leads 
over  the  other  breeds  in  this  group.  The  Border  Leicester  blood  again 
shows  to  conspicuous  advantage  among  the  long-wools.  The  trials  this 
year  also  include  for  the  first  time  lambs  with  a  cross  of  the  Devon  Longwool, 
this  being  a  comparatively  new  breed  to  Australia. 

The  selling  agents  report  xl  that  the  consignment  met  with  good  competition, 
although  the  market  for  suckers  was  not  so  good  as  a  month  before.  The 
lambs  were  variable,  according  to  cross.  The  Southdowns  showed  the  best 
quality  mutton,  while  the  Dorset  Horns  gave  the  greatest  weight.  The 
latter  were  naturally  the  coarsest,  but  the  extra  weight  compensated  for 
this  in  the  prices  realised.     The  following  are  details  of  the  sales  : — 


Cl'08S. 


Weight  at 
Farm. 


Weight  at 
Sale  Yards. 


Price. 


Southdown  x 
Southdown  x 
Southdown  x 
Shropshire  x 
Shropshire  x 
Shropshiie  x 
Dorset  Horn 
Dorset  Horn 
Dorset  Horn 
Dorset  Horn 


Lincoln-Morino 

English  L?icester-Merino    . 

Border  Leicester-Merino     . 
Lincoln -Merino 
English  Leicester-Merino    . 
Border  Leicester-Merino 
X  Lincoln-Merino 
X  English  Leicester-Merino. 
X  Border  Leicester-Merino  . 
X  Da  von -Merino 


lb. 
71 

65* 

72 

71i 

75i 

83  ,V 

75" 


lb. 

67 

69i 

67 

61 

61f 

67i 

72| 

73i 

80 

74 


s.   d. 

23  8 

24  0 
23     6 

23  0 
22     3 

25  0 

24  10 
24     7 

26  0 
24     0 


Eesults  from  Bathurst. 

A  further  draft  of  crossbred  lambs  -was  scld  at  Homebush  on  20th 
December  on  account  of  the  Department.  These  were  second  crosses  from 
the  Bathurst  Experiment  Farm,  and  represented  the  commercial  stage  of 
the  departmental  series  of  tests  of  various  crosses  in  the  breeding  of  early- 
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maturing  lambs.  The  ages  ranged  from  4  to  5  months,  and  as  each  lot 
comprised  the  whole  of  the  season's  drop  of  that  particular  cross  there  was 
a  variation  of  up  to  a  month  in  the  ages  of  the  individual  lambs  in  each 
group.  The  test,  however,  was  of  all  the  greater  value  from  the  fact  that 
the  lambs  Avere  an  average  and  not  a  picked  lot.  The  consignment  made  a 
prime  lot,  nevertheless,  and  the  selling  agents  pronounced  the  lambs  of 
good  quality  and  breeding.  They  especially  remarked  upon  the  "  chubbi- 
ness  "  of  the  Southdown  crosses.  The  following  were  the  Sydney  weights 
and  prices  realised  for  the  various  groups  :  — 


Cross. 

Weight. 

Price. 

lb. 

s. 

d. 

Southdown  X  Lincoln-Merino 

65 

20 

4 

Southdown  x  English  Leicester- Merino 

69i 

22 

1 

Southdown  x  Border  Leicester-Merino 

71 

22 

6 

Shropshire  x  Lincohi-Merino  ... 

blh 

21 

0 

Shropshire  x  EngHsh  Leicester- Merino 

Glh 

2-2 

10 

Shropshire  x  Border  Leicester-Merino 

65 

23 

4 

Dorset  Horn  X  Lincoln- Merino 

71 

23 

5 

Dorset  Horn  x  English  Leicester-Merino     ... 

73^ 

25 

3 

Dorset  Horn  x  Border  Leicester-Merino 

78i 

26 

1 

It  will  be  seen  that  weight  was  the  main  governing  factor  in  the  values 
realised.  The  superior  mutton  quality  of  the  Southdown  crosses,  for 
instance,  did  not  counterbalance  the  extra  weight  of  the  coarser  lambs. 
This  only  bears  out  previous  experience  of  the  Homebusli  market.  The 
Dorset  Horn  crosses  again  demonstrated  their  greater  commercial  value 
compared  with  those  of  the  Downs  breeds,  their  recommendations  being 
early  maturity  and  heavy  weights.  It  is  notable,  too,  that  the  Border 
Leicester  blood  in  the  ewes  has  in  each  instance  shown  to  advantage  in 
comparison  with  the  other  classes  of  ewes,  and  commanded  the  highest 
prices  in  each  group.  Thus  the  Dorset  Horn  on  the  Border  Leicester  cross- 
bred ewe  produced  the  greatest  weight,  and  made  the  highest  price.  These 
results  are  not  only  consistent  with  those  obtained  in  connection  with  the 
sale  of  the  Wagga  Experiment  Farm  lambs  already  referred  to,  but  they  are 
in  conformity  with  the  records  of  these  trials  over  the  number  of  years  that 
they  have  been  carried  out  in  connection  with  the  series  of  cross-breeding 
experiments. 

The  consistency  of  the  results  points  to  definite  conclusions.  The  Dorset 
Horn  has  won  a  distinct  place  in  cross-breeding  for  the  profitable  early 
lamb,  and,  consequently,  it  is  not  a  matter  of  surprise  that  this  breed  has 
been  taken  up  by  several  stud  breeders,  and  is  on  the  increase  in  New 
South  Wales.  The  latest  acquisition  is  the  recent  high-class  importation 
by  Mr.  H.  S.  Henley,  of  Bassett  Downs,  Cowra,  whose  sheep  have  just  com- 
pleted their  period  of  quarantine.  As  has  been  repeatedly  stated,  the 
Dorset  Horn  should  only  be  used  as  the  sire  in  the  second  cross  on  the  Long- 
wool-Merino  ewes.  It  is  a  hardy  sheep,  a  vigorous  worker,  and  can  always 
be  relied  upon  to  give  a  good  account  of  itself,  be  the  sea.son  dry  or  good. 
It  has  been  noted  during  the  progress  of  these  trials  that  the  Dorset  Horn 
crosses  survive  a  aheck  better  tlian  most  sheep  in  a  dry  season.  These 
experiments  provide  a  good  pointer  to  the  man  who  goes  in  for  mixed 
farming — wheat  and  early  lambs — which  is  now,  and  promises  to  continue, 
the  safest  and  most  profitable  combination  in  agriculture. 
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Poultry  Notes* 

March. 


JAMES  HADLINGTON,  Poultry  Expert. 

Promixext  among  matters  under  discussion  by  poultrymen  during  the  last 
few  weeks  has  been  that  of  the  chenustry  of  poultry  foods,  and  much  has- 
been  said  to  indicate  how  imperfectly  the  subject  is  understood.  Many 
poultry-keepers  imagine  that  if  they  had  a  knowledge  of  the  chemicar 
constituents  of  different  foodstuffs  a  balanced  ration  might  be  built  up  of 
any  materials  which  they  considered  economical.  But  it  should  be  realisecE 
that  the  feeding  of  poultry  is  subject  to  obvious  limitations. 

The  poultry  farmer  has  but  a  limited  range  of  foodstuffs  available  that 
cDme  within  the  scope  of  economical  feeding.  These  are:  wheat,  maize^ 
pollard,  bran,  linseed  meal,  cocoanut  oil  cake,  and  meat  or  blood  meal.  True,, 
there  are  other  gi-ains  such  as  oats,  barley,  sorghum,  and  millet.  The  use  of 
oats  and  barley  must  be  restricted  to  about  10  per  cent,  on  account  of  librey 
and  considerations  of  digestibility  govern  the  use  of  the  others,  while  the  oil' 
content,  as  well  as  digestibility,  limits  the  use  of  oil-cake  and  meals  to  about 
the  same  percentage.  We  have,  therefore,  to  fall  back  upon  wheat,  maize^. 
pollard,  and  bran  for,  roughly,  75  per  cent,  of  our  poultry  food,  and  these 
articles  are  so  closely  related  both  in  food  value  and  nutritive  ratio  that 
the  balance  of  a  ration  cannot  be  materially  altered  by  the  use  of  a  little- 
more  or  less  of  any  of  them.  The  difficulties  in  this  connection  lie  rather  irb 
the  direction  of  the  introduction  of  foreign  matter  into  these  articles  thani 
in  the  chemical  values  assigned  to  each. 

The  Use  of  a  Balanced  Ration. 

What  might  be  a  balanced  ration  from  a  chemical  standpoint  might  be  feci 
to  poultry  and  yet  fail  to  produce  results ;  everything  would  depend  upon 
how  the  ration  was  constituted.  The  three  main  factors  are  palatability, 
digestibility,  and  suitability  from  a  point  of  view  of  the  capacity  and 
requirements  of  the  class  of  animal.  In  addition,  as  Henry  in  his  "  Feeds. 
and  Feeding  "  states,  the  digestibility  of  feeding  stuffs  should  not  be  confused 
with  their  final  nutritive  effect.  While  two  animals  may  each  digest  the 
same  amount  of  nutrients  from  the  same  weight  of  a  given  feed,  one  may 
give  far  better  returns  for  the  substances  taken  into  the  body  than  the  other. 
The  utilisation  of  the  nutrients  of  feeding  materials  is  determined  by  the 
breed,  individuality,  condition  of  the  animal,  &c. 

An  instance  might  serve  to  illustrate  one  of  these  points :  Lean  meat, 
while  highly  palatable  and  easily  digestel  by  poultry,  should  nevertheless  be 
ra^tricted  in  quantity  from  the  fact  of  its  high  proteid  content.     Fats,  also, 
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while  palatable  and  fairly  easily  digested  by  them,  should  also  be  restricted 
because  they  fail  to  supply  other  requirements.  Hence  the  necessity  for  a 
balanced  ration  within  certain  limits.  Most  poultry-keepers  realise  these 
things,  and  are  guided  by  universal  practice  and  the  dictates  of  common  sense. 
It  is,  therefore,  better  to  state  quantities  of  the  various  foods  which  go  to 
make  up  a  ration  universally  accepted  as  producing  good  results  than  to  give 
tables  of  chemical  analyses  which  would  result  in  confusion,  not  only  from 
the  many  general  considerations,  but  because  the  tables  themselves  differ 
widely  in  many  instances. 

The  expert  in  these  matters  (the  food  chemist)  is  not  nearly  so  sure  of  his 
ground  when  making  up  a  new  ration  as  the  person  who  has  primed  himself 
with  a  superficial  knowledge  of  the  chemistry  of  foodstuffs.  The  food  chemist 
will  tell  us  that  the  only  reliable  guide  to  the  value  of  the  ration  is  the 
result  obtained  from  it.  A  properly  balanced  ration  is,  of  course,  economical 
and  sound  in  practice ;  but  there  may  be  considerable  variations  in  the 
nutritive  ratio  without  there  being  necessai'ily  loss  of  efficiency  in  feeding  or 
the  results  obtained  therefrom,  as  for  instance  a  ratio  of  1  to  i  or  1  to  5 
(which  means  one  of  proteid  to  the  other  nutrients)  has  proved  satisfactory 
for  laying  hens  and  growing  stock,  and  has  produced  such  good  results  in 
our  laying  competition,  and  has  therefore  been  recommended  by  the  Depart- 
ment But  it  does  not  follow  that  if  it  was  a  little  narrower  (higher  in 
proteid  content)  or  a  little  wider,  that  under  certain  conditions  as  good 
results  might  be  obtained.  For  instance,  the  birds  would  be  likely  to  eat 
more  or  less,  according  to  whether  the  ration  is  wide  or  narrow. 

The  Necessity  for  Culling. 

By  this  time  quite  a  number  of  early  pullets  of  the  past  season's  hatching 
will  be  coming  on  to  lay,  and  it  will  be  possible  to  commence  culling  out  the 
unlikely-looking  ones  that  should  be  laying  and  are  not ;  but  this  should  not 
be  done  too  severely  at  this  stage. 

If  pullets  have  been  hatched  from  good  stock  and  have  been  well  reared, 
there  should  not  be  a  large  portion  to  cull  out,  say,  not  more  than  10  per  cent, 
at  the  outside,  but  even  that  proportion  includes  too  many  unprofitable  ones 
to  carry,  seeing  that  it  would  represent  a  hundred  hens  to  the  thousand  and 
the  cost  of  keeping  them  12s.  6d.  to  15s.  per  week.  Unfortunately,  only  too 
many  of  these  inferior  sorts  are  carried  on  many  farms ;  but  while  culling 
should  be  regularly  and  systematically  practised,  a  knowledge  of  the  birds  to 
be  culled  is  necessary  to  prevent  mistakes  being  made,  particularly  with 
pullets  thus  early  in  the  season.  It  does  not  follow  that  because  a  pullet  is 
not  laying  at  a  given  age  that  she  is  either  a  drone  or  a  bad  layer. 

There  are  systems  which  profess  to  enable  the  novice  to  cull  out  his  bad 
layers,  but  not  infrequently  his  knowledge  of  them  is  so  imperfect  that  their 
application  results  in  the  sacrifice  of  many  good  layers.  Many  beginners 
would  be  infinitely  better  off  if  they  had  no  knowledge  whatever  of  such 
systems  rather  than  the  little  they  possess.  What  is  happening  is  that 
measurement  tests  are  being  substituted,  instead  o:  being  supplemented  by 
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observation  and  a  general  knowledge  of  the  bird,  without  which  a  poultry 
farmer  carries  a  big  handicap.  Short  cuts  of  this  character  will  not  take  the 
place  of  a  knowledge  gained  by  experience  and  observation. 

Unfortunately,  too,  the  same  mistake  is  being  made  in  the  selection  of 
breeding  stock.  Many  good  hens  and  pullets  are  being  passed  over  through 
the  application  of  these  mechanical  tests,  of  which  the  selector  has  an 
imperfect  knowledge  at  best,  and  perhaps  none  beyond  the  fact  that  he  is 
searching  for  a  certain  measurement  and  finds  it  in  the  hen  that  happens  for 
the  time  being  to  be  in  full  lay.  He  often  fails  to  realise  that  he  might  be 
passing  over  hens  of  much  higher  laying  capacity  that  happen  for  the  time 
being  to  be  resting  or  not  in  full  lay.  Such  cases  are  frecjuently  coming 
under  notice,  hence  this  warning.  It  is  even  better  not  to  cull  at  all  than  to 
make  the  mistakes  that  are  often  seen.  It  ought  not  be  difficult  to  recognise 
a  hen  of  fair  laying  capacity  ;  she  has  generally  a  smart  appearance  and  a 
business  air  about  her  that  is  not  easy  to  mistake.  Even  when  off' laying  for 
a  while  and  not  fresh,  she  still  exhibits  those  qualities  to  a  greater  or  less 
degree. 

If  amateurs  would  be  guided  more  by  the  signs  of  laying  qualities  as  set 
out  in  the  standards  published  in  these  notes  last  month  (beginning  at  the 
head),  together  with  the  advice  given  on  the  points  of  selection,  with  illus- 
trations, in  "  Poultry  Farming  in  New  South  Wales,"  fewer  mistakes  would 
be  made.  The  one  thing  necessary  in  this  connection  is  a  knowledge  of  the 
bird  other  than  measurement. 

Selling  Aged  Hens. 

If  the  advice  tendered  in  these  notes  has  been  followed,  a  large  proportion 
of  the  hens  that  have  finished  their  second-year  laying  will  have  been  disposed 
of  by  this  time.  There  are  others  which  will  still  be  productive,  and  a  sharp 
look-out  should  be  kept  for  those  as  they  go  off".  One  of  the  difficulties 
encountered  in  the  disposal  of  aged  hens  is  that,  through  a  lack  of  system  in 
classing  the  different  years'  hatchings,  the  ages  get  mixed  up,  and  in  many 
instances  the  owner  is  unable  to  distinguish  the  l-yf^ar  from  the  2-year  olds. 
To  overcome  this  trouble,  each  year's  pullets  should  be  marked  before  coming 
to  maturity.  This  can  be  done  with  leg  bands,  and  now  is  the  time  to  mark 
the  1917-hatched  pullets  or  the  1916  season's  (now  hens),  so  that  they  can  be 
distinguished  when  the  time  comes  to  market  them,  after  the  second-year 
laying  period  is  over,  which  will  mean,  say,  from  January  to  May,  1919. 

New  Breeding  Stock. 

Where  new  breeding  stock  has  to  be  introduced,  no  time  should  be  lost  in 
making  the  necessary  arrangements  to  acquire  it.  Better  selections  are 
possible  during  the  next  two  months  than  later  ;  be^-ides  which,  it  is  desirable 
that  they  should  be  settled  in  their  new  home  early. 
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Since  the  commencement  of  this  movement  in  1911  highly  satisfactory 
progress  has  been  made,  as  will  be  observed  on  reference  to  the  long  list  of 
country  branches,  and  on  perusal  of  the  notes  of  meetings  of  the  various 
branches  published  herein  from  time  to  time. 

The  main  objects  of  this  oi-ganisation  are  to  impart  agricultural  education 
to  farmers  by  means  of  lectures  and  demonstrations  by  departmental  officers, 
and  to  encourage  farmers  to  assist  one  another  by  gathering  together 
regularly  and  exchanging  their  ideas  and  experiences,  principally  as  regards 
local  conditions,  and,  of  course,  regarding  agriculture  generally. 

Farmers  are  invited  to  join  the  local  branch,  and  can  do  so  by  getting 
into  touch  with  its  honorary  secretary. 

In  districts  where  no  branch  exists,  farmel^s  are  asked  to  co-operate  with 
the  Department  in  endeavouring  to  establish  a  branch.  Full  particulars 
regarding  the  usual  method  of  procedure,  &c.,  will  be  furnished  on  application 
to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney. 

Notice  to  Honorary  Secretaries. 

It  is  important  that  regular  monthly  meetings  should  be  held,  and  that  a 
record  of  the  meetings  of  the  branches  should  be  inserted  in  the  Agricul- 
tural Gazette.  Honorary  secretaries  are  invited  to  forward  to  the  Depart- 
ment a  short  account  of  the  proceedings  of  each  meeting,  with  a  brief 
summary  of  any  paper  which  may  have  been  read,  and  the  discussion  that 
followed  it,  as  early  as  possible  after  each  meeting.  Notes  for  insertion  in 
the  Agricultural  Gazette  must  reach  the  Department  before  the  14th  to 
ensure  insertion  in  the  following  month's  issue. 

hisect  Pests. — Quite  a  number  of  the  branches  have  availed  themselves  of 
the  Department's  offer  to  supply  a  set  of  the  common  insect  pests  of 
the  district,  and  collections  are  cased  as  required.  The  Government 
Entomologist  suggests  that  as  each  district  has  certain  pests  peculiar  to 
its  orchards  and  gardens,  more  useful  work  would  be  done  if  the  members 
themselves  collected  the  local  pests  (orchard,  garden,  and  stock)  and  sent  them 
to  the  Department,  where  they  would  be  arranged,  mounted,  a  descriptive 
label  attached,  and  returned  to  the  branch.  Mr.  Froggatt  considers  that 
such  a  collection  would  have  a  far  gre-ater  value,  as  there  would  be  more 
interest  attached  to  the  specimens  when  the  members  knew  exactly  where 
the  pests  came  from,  and  where  and  how  to  find  them. 

Sheaves  of  Grasses. — The  Department  is  prepared  to  supply  to  branches  of 
the  Bureau  which  make  application  through  their  secretaries,  collections  of 
sheaves  of  grasses  considered  suitable  for  the  respective  local  conditions. 

Formation  of  Libraries. — It  is  suggested  that  each  branch  should  arrange 
to  establish  a  library  for  the  use  of  members  ;  it  is  thought  that  this  would 
be  a  capital  way  of  expending  surplus  funds. 

Secretaries  of  any  branches  which  may  decide  to  form  a  complete  library 
are  invited  to  communicate  with  the  Department  in  the  matter,  and  they 
will  be  furnished  with  an  appropriate  list  of  standard  works. 

c 
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Each  branch  when  formed  is  supplied  with  a  set  of  available  Farmers' 
Bulletins,  and  fi'om  time  to  time  new  bulletins  are  sent  to  the  secretaries  for 
addition  to  the  files.  In  addition  to  this,  individual  members  can  also 
procure  copies  of  any  bulletin  or  publication  that  may  be  of  interest  to  them 
in  their  particular  branch  of  rural  industry,  by  applying  for  the  same 
through  the  secretary  of  the  local  branch. 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of  the 
various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that  the 
Department  does  not  necessarily  endorse  aU  the  opinions  expressed. 

Buckaroo. 

At  a  meeting  held  on  24th  November  Mr.  F.  Sills  read  a  paper,  of  which 
portion  follows : — 

Horse-breeding  for  Farm  Work. 

At  a  time  like  the  present,  when  horses  are  comparatively  cheap,  it  may  be  asked, 
"  Does  horse-breediug  pay  ?"  If  a  breeder  reckons  service  fees,  possible  loss  of  mares, 
and  the  maintenance  of  the  colts,  he  may  find  that  he  cannot  profitably  breed  colts  for 
sale.     But  that  is  no  argument  against  a  man  breeding  for  his  own  teams. 

Most  forms  of  unsoundness  are  hereditary,  and  any  peculiarity  of  form,  constitution, 
or  temperament  is  generally  transmitted  to  the  progeny.  Therefore  a  man  who  breeds 
colts  by  a  horse  registered  in  the  Stud  P3ook,  and  possessing  a  Government  certificate  of 
soundness,  from  sound,  active,  staunch,  working  mares,  must  get  better  horses  than  the 
man  who  buys  strange  colts.  In  breeding  horses  for  farm  work  it  is  advisable  always 
to  use  sound,  registered  stallions  of  the  same  breed,  as  b}'  doing  so  a  man  in  time  gets  a 
good,  well-bred  team,  even  though  he  may  start  with  half-bred  mares.  The  Clydesdale 
will  be  found  to  be  an  active  farm  horse,  and  quite  weighty  enough  for  general  farm 
work.  The  farmer  generally  breeds  from  his  working  mares,  and  he  should  see  that 
they  are  sound  and  active.  A  short-legged,  roomy-bodied  mare  is  the  best  type  to 
breed  from.  In  the  selection  of  a  stallion  it  is  well  to  pay  attention  to  soundness,  purity 
of  breeding,  and  activity.     A  farm  horse  must  be  able  to  move  quickly. 

The  mare  can  be  stinted  to  the  horse  after  she  is  3  years  old,  and  she  generally  carries 
her  foal  about  11  months,  though  some  go  over  a  year.  The  in-foal  mare  can  be  worked 
about  the  farm,  but  heavy  loads  should  be  avoided.  The  mare  is  most  liable  to  slip  her 
foal  prematurely  when  she  is  about  4  or  5  months  in  foal,  and  care  should  be  taken  of 
her  about  this  period.  A  day  or  so  before  she  foals  a  bit  of  wax  appears  on  her  teats. 
If  all  is  well  the  mare  quickly  gives  birth  to  her  foal.  It  is  as  well  to  let  nature  take  its 
own  course,  but  if  help  is  wanted  it  should  be  given.  If  the  navel  cord  does  not  break 
of  its  own  accord,  a  piece  of  darning  wool  can  be  tied  round  it  close  to  the  navel  and  the 
cord  cut  with  a  sharp  knife  a  few  inches  below  the  wool.  Under  these  circumstances  it 
is  as  well  to  put  some  disinfectant  on  the  navel  to  prevent  any  germs  getting  into  the 
foal's  system  and  causing  "  joint  ill." 

The  first  milk  of  the  mare  should  act  as  a  laxative,  and  the  foal  should  be  watched  to 
see  that  its  bowels  work  freely.  If  the  milk  does  not  act  satisfactorily,  a  dose  of  oil  can 
be  given  to  the  foal.  From  this  time  onward  the  foal  will  not  be  much  trouble.  Care 
should  be  taken  not  to  let  the  foal  suck  while  its  mother  is  sweating.  The  foal  can  be 
weaned  at  about  6  months.  Colts  are  ready  for  castrating  as  yearlings,  and  if  well 
grown  they  can  be  put  to  steady  work  at  2  or  3  years  old. 

Cattai. 

A  meeting  of  the  branch  was  held  on  23rd  January,  when  a  discussion 
took  place  on  the  state  of  the  crops  and  the  outlook  for  the  coming  maize 
crop.  Subsequently  arrangements  were  made  in  connection  with  the  branch's 
exhibit  at  the  forthcoming  Hawkesbury  District  Show. 


I 
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Comboyne. 

A  lecture  was  delivered  before  this  branch  on  7th  February,  by  Mr.  H. 
Wenholz,  B.8c.  (Agr.),  his  subject  being  potato  culture.  At  the  close 
several  questions  were  asked,  among  others  being  one  about  linseed  growing, 
the  reply  to  which  may  be  summarised  as  follows  : — 

LlNSEED-GROWIXf!    ON    THE    CoMBOYNE. 

If  linseed  could  be  grown  successfully  on  the  Comboyne,  it  would  be  of  considerable 
benefit  to  dairymen  who  have  to  pay  high  prices  for  linseed  and  linseed  meal  for  feeding 
purposes,  owing  to  the  liigh  freight  charges.  It  would  be  unwise  to  say,  without 
experimental  trials,  that  linseed  would  grow  profitably,  although  the  climate  and  soil 
should  be  suitable.  Experience  in  this  and  other  countries  had  shown  that  very  fertile 
soil  was  not  required  for  a  seed  crop.  The  seed  would  have  to  be  acclimatised  to  ensure 
the  best  results,  which  meant  that  one  year's  failure  should  not  be  regarded  as  conclusive. 
Ihe  seed  should  also  he  free  from  weed  seeds  ;  these  were  often  present  owing  to  the 
difficulty  of  separating  them.  The  seed  should  also  be  freed  from  immature  light  seed 
likely  to  carry  the  "  wilt  "  disease  into  the  following  crcp. 

The  seed-bed  should  be  well  prepared  by  shallow  ploughing  and  harrowing,  so  as  to 
get  it  smooth  and  firm.  A  deep  ploughing  and  a  loose,  uneven  seed-bed  caused  irregular 
germination.  The  seed  should  be  given  only  a  shallow  covering.  The  young  plants 
were  somewhat  slow-growing  and  tender,  and  should  be  helped  along  with  the  aid  of 
superphosphate,  at  about  1  cwt.  or  2  cwt.  per  acre. 

Owing  to  the  difficulty  there  would  be  in  keeping  a  spring  seeding  of  linseed  clean  from 
paspalum  and  weeds  on  the  Combo\'ne,  autumn  sowing  was  recommended,  follov/ing 
some  cleaning  crop,  such  as  green  maize  fodder,  early  sorghum,  millet,  or  Sudan  grass. 
After  such  a  crop,  if  the  land  had  been  kept  clean,  it  might  be  better  to  leave  out  the 
ploughing  and  to  fit  the  land  with  a  disc  harrow,  as  a  firm,  fine  seed-bed  would  then  be 
assured.  Linseed  matured  in  about  three  months,  and  the  first  good  frost  would  put  an 
end  to  the  blooming,  although  much  seed  would  liave  been  matured  by  that  time.  On 
the  Comboyne,  therefore,  sowing  should  be  in  February  or  the  beginning  of  March,  and 
the  seed  would  mature  in  the  usually  drier  late  autumn  or  early  winter. 

If  sown  in  drills  HO  or  40  lb,  per  acre  should  be  used,  and  twice  that  amount  if  broad- 
casted. A  yield  of  10  or  12  bushels  per  acre  was  considered  fair,  but  up  to  15  or  20  bushels 
had  been  obtained.     The  present  price  of  linseed  was  about  £14  per  ton. 

Cordeaux-Goondarin. 

On  28th  December  Mr.  Hugh  Cowain  read  a  paper  on  grafting  and 
budding,  illustrating  his  remai-ks  by  practical  demonstrations  at  the  table. 

Grafting  and  Budding. 

The  propagation  of  fruit  trees  is  one  of  the  most  interesting  occupations  of  the 
orchardist.  Trees  can  be  raised  from  seed,  of  course,  but  varieties  cannot  be  perpetu- 
ated true  to  type  in  that  way,  and  other  methods  have  to  be  adopted.  Nearly  all  kinds 
of  fruit  trees  are  increased  by  grafting  and  budding,  though  sometimes  layering  is 
employed.  Grafting  is  one  of  the  oldest  methods.  To  be  successful,  the  stock  and  scion 
must  be  healthy,  and  nearly  related.  For  instance,  it  would  not  he  possible  to  graft  an 
orange  on  to  an  apple,  or  rice  rf^'sft,  because  between  these  two  there  is  no  affinity. 
Pears  can  be  grafted  on  the  quince  because  they  are  closely  related. 

Root-grafting  must  be  done  in  the  winter,  say  June  or  July,  the  earlier  the  better,  as 
the  root  starts  to  grow  some  time  before  there  are  any  signs  of  growth  in  the  scion.  The 
whip  or  tongue  graft  is  used  in  this  class  of  work  and  also  for  small  nursery  stock. 
The  procedure  is  to  take  the  scion  (about  6  to  8  inches  in  length,  and  about  the  size  of  a 
lead  pencil)  and  cut  it' sloping  to  the  base  ;  then  turn  the  knife  and  enter  it  about  mid- 
way in  the  slope  as  though  you  were  going  to  split  the  scion  ;  cut  a  tongue  about  a 
quarter  of  an  inch  long,  turning  the  back  of  the  knife  slightly  outwards.  Then  take 
the  root  and  treat  it  in  the  same  way,  so  that  the  sloping  cuts  will  fit  close  together. 
See  that  the  bark  of  the  root  and  scion,  at  least  ori  one  side,  are  Ijrought  together,  then 
bind  with  waxed  cloth. 

Crown  or  batk  grafting  is  usually  carried  out  on  old  trees  that  are  unfruitful  or 
unsuitable  to  the  district,  and  is  performed  while  the  sap  is  flowing  in  spring.  The 
whole  of  the  main  leaders  should  be  cut  back  to  where  it  is  intended  to  graft  them,  onlj' 
leaving  a  few  light  limbs  to  take  the  sap.  Two,  three,  or  more  grafts  sbould  be  placed 
in  each  limb,  according  to  its  size.  Take  the  scion  and  make  a  slojjing  cut  as  in  whip- 
grafting,  but  without  the  tongue.     Then  make  a  longitudinal  cut  in  the  limbs  where  it  is 
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intended  to  place  the  grafts,  raise  the  edges  carefully  and  insert  the  scion  ;  bind  firmly, 
but  not  too  tightly.  For  large  stocks  I  prefer  a  mixture  of  clay  and  manure  to  put 
round  the  grafts  in  preference  to  wax  cloth,  because  with  the  latter  the  stock  is  liable  to 
scald  or  sweat.     The  clay,  however,  needs  some  attention  to  keep  it  moist. 

The  cleft  graft  is  usually  adopted  in  working  over  grape  stocks  ;  it  is  cut  in  a  wedge 
fashion,  but  thinner  on  one  edge.  The  stock  is  split  down  the  centre,  and  if  the  stock 
is  large,  two  scions  can  be  inserted,  one  on  each  side,  bound  securely,  and  the  earth 
drawn  up  around  it. 

Budding  is  an  operation  which  is  performed  by  removing  a  bud  from  one  tree  and 
inserting  it  under  the  inner  bark  of  another.  It  can  be  done  in  spring,  summer,  and 
autumn.  I  prefer  the  autumn,  say  January  or  February,  as  the  buds  then  remain 
dormant  through  the  winter  and  seem  to  start  in  spring  with  more  vigour. 

The  shield  or  T  bud  is  about  the  simplest.  Select  a  one-year  old  shoot  of  the 
variety  desired,  and  cut  the  leaves  off,  leaving  the  stalk.  Make  a  transverse  cut  on  the 
stock  and  then  a  longitudinal  one  across  the  middle  of  it ;  then  take  a  bud  from  the 
shoot,  entering  the  knife  well  below  the  bud  and  coming  out  well  above,  and  cutting  the 
top  square.  There  will  be  a  portion  of  wood  beneath  the  bud,  but  it  is  not  necessary  to 
remove  it  ;  lift  the  edges  of  the  T  and  work  the  bud  in  without  force,  bringing  the  edges 
over  the  bud  and  tying  with  wax  cloth. 

Departmental  Note. — The  Fruit  Expert  states  that  it  has  been  found  that  when  a 
clay  that  will  not  crack  while  drying  is  not  obtainable,  grafting  wax  is  the  more  reliable. 

Cotta  Walla. 

A  meeting  of  this  branch  was  held  on  5th  February,  at  which  there  were 
twenty  members  present.  Mr.  T.  J.  Kennedy  read  a  very  suggestive  paper 
on  the  art  of  public  speaking. 

It  was  decided  to  stage  a  non-competitive  exhibit  at  the  forthcoming 
local  show. 

Holbrook. 

The  annual  meeting  of  this  branch  was  held  on  9th  February,  Mr.  J.  Ross, 
junior,  presiding. 

The  report  reviewed  the  work  of  the  year,  indicating  that  several  valuable 
meetings  and  demonstrations  had  been  held.  The  balance-sheet  disclosed  a 
healthy  condition  of  affairs. 

The  election  of  office-bearers  resulted  thus  : — Chairman,  Mr.  T.  Kendall ; 
Vice-Chairman,  Mr.  C.  Hulme  ;  Secretary  and  Treasurer,  Mr.  F.  F.  Forster ; 
Committee,  ^lessrs.  J.  Ross,  junior,  T.  Kyhan,  and  F.  J.  Giff"ord. 

A  lengthy  and  interesting  review  of  co-operative  enterprises  in  Great 
Britain,  France,  and  Germany  was  read  by  Mr.  Smart,  who  strongly 
counselled  any  who  contemplated  a  move  in  that  direction  to  maintain  local 
control,  and  to  limit  interest  on  share  capital  in  order  that  purchasers  might 
be  encouraged  by  dividends  or  bonuses  thereon. 

Kellyville. 
A  meeting  was  held  on  5th  January,  when  Mr.  H.  P.  Smith  read  a  paper, 
from  which  the  following  paragraphs  are  taken  : — 

Honey  Fungus  or  Armillaria  mellea. 

This  is  a  disease  of  the  roots  of  trees,  which  may  also  be  found  in  tubers,  such  as 
potatoes,  &c.  It  develops  in  the  ground  in  the  form  of  fine  strings  that  grow  along 
till  they  come  in  contact  with  the  roots  of  trees,  when  they  fasten  to  them.  This  disease 
is  to  be  found  often  in  virgin  forest  soils.  Where  it  is  present  fructifications  appear  in 
the  form  of  toadstools,  yellow  or  brown  in  colour.  It  is  the  frequent  j^ellow  colour  that 
has  given  rise  to  the  name  "  honey  fungus."  When  the  disease  attacks  the  roots  of  a 
tree,  the  strands  of  funga!  hyph;e  or  rhizomorphs  enter  the  tissues  and  destroy  them. 

The  toadstools  occur  in  clusters  at  the  roots  or  bases  of  the  trees  attacked,  and  develop 
myriads  of  white  spores  upon  the  edge  of  their  gills.  These  spores  are  dispersed  l)y  the 
wind,  and  the  fungus  is  thus  disseminated.  When  these  toadstools  are  found  in  an 
orchard  they  should  be  carefully  gathered  and  burnt.     The  hyphw  of  the  fungus  collect 
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into  strands  of  a  dark  brown  colour,  with  a  hard,  brittle,  outer  covering,  that  somewhat 
resemble  fine  leather  boot-laces.  These  strands  ramify  over  the  surface  of  the  roots,  and 
at  intervals  even  penetrate  them.  They  absorb  nourishment  from  the  root,  eventually 
causing  it  to  decay.  The  trees  are  often  called  "  tlie-backs,"  on  account  of  the  way  in 
which  they  succumb. 

In  citrus  trees  in  general  these  rhizomorphs  lose  their  usual  })oot-lace  appearance,  and 
traverse  the  cortex  of  the  root  instead  of  ramifying  over  its  surface,  as  in  pome  fruits. 
Rliizomorphs  of  ArmUlaria  have  been  found  upon  the  roots  of  eucah'pti,  lantana,  bracken 
ferns,  &c.  Specimens  of  potatoes  have  l)een  found  showing  the  rhizomorphs  of  ArmU- 
laria, not  only  branching  over  the  surface,  but  penetrating  the  tissues  of  the  tuber. 

Virgin  land  that  has  been  cleared  for  orchard  purposes  should  be  cropped  for  a  year 
before  planting  out  the  orchard,  in  order,  if  possible,  to  starve  out  the  fungus,  and  all 
roots  of  trees  turned  up  during  cultivation  should  be  picked  up  and  burned.  The  greater 
the  amount  of  cultivation  to  which  the  first  crop  is  subjected,  tiie  greater  the  chance  of 
eliminating  the  fungus.  The  rhizomorphs  can  live  for  a  considerable  time  and  travel 
from  tree  to  tree  ;  a  trench  4  feet  deep  dug  around  an  infected  area  will  sometimes  stop 
them. 

When  a  tree  is  attacked  by  ArmiUaria  it  generally  shows  a  sparsity  of  leaves  or  foliage 
on  its  branches,  and  in  citrus  trees  the  leaves  become  somewhat  dull  in  appearance. 
There  are  great  difficulties  to  be  overcome  in  dealing  with  this  pest,  as  it  obtains  such  a 
hold  on  the  tissues  of  the  root,  and  is  itself  so  well  protected  that  it  is  hard  to  attempt 
remedial  measures  without  injuring  the  host. 

The  best  result  that  I  have  obtained  so  far  is — (a)  by  opening  up  the  roots  of  the  tree 
as  far  as  possible  and  scraping  and  cutting  out  all  wood  or  roots  attacked  by  the  fungus, 
and  then  burning  all  dead  and  diseased  tissues  ;  (6)  after  cleaning  and  drying  the  roots 
and  leaving  them  exposed  to  the  sun  and  air,  paint  them  thoroughly  with  Stockholm  tar 
and  sprinkle  air-slaked  lime  on  and  around  the  infected  parts.  Sometimes  a  lot  of  the 
main  roots  may  have  to  be  cut  away.  If  so,  drive  stakes  into  the  ground  and  securely 
fasten  the  tree  to  them,  so  as  to  stop  it  working  in  the  ground  with  the  wind.  Add 
equal  parts  of  sand  and  stable  manure  to  the  ground  around  the  tree,  and  run  a  blade  of 
a  knife  up  the  bark  of  the  tree  for  fear  it  maj'  become  a  little  bark-bound.  My  opinion 
of  a  badly-infected  tree  is  that  it  is  best  to  root  it  out,  disinfect  the  ground,  and  plant 
another  tree  in  its  stead. 

A  meeting  was  held  on  2nd  February,  when  a  discussion  took  place  on 
the  branch  exhibit  for  the  forthcoming  district  show. 

Kyogle. 

A  meeting  of  this  branch  was  held  on  .5th  January,  when  the  programme 
for  the  year  was  arranged. 

Lower  Portland. 

At  the  December  meeting  of  this  branch  a  paper  was  read  by  Mr.  G.  J. 
Mitchell,  from  which  the  following  is  taken  : — 

Fencing  in  the  Farm. 

It  always  pays  to  have  a  good  strong  fence  round  the  farm,  as  there  is  nothing  more 
annoying  than  to  have  crops  eaten  down  and  destroyed  by  stock.  The  necessary  tools 
for  the  work  are  a  crosscut  saw,  a  maul  and  set  of  wedges,  a  couple  of  axes,  a  mortising 
axe,  a  brace  and  good  set  of  bits,  mattock,  spade,  shovel,  and  bar  or  spud. 

Two  of  the  best  timbers  are  ironbark  and  rockgum  ;  other  kinds  less  dural)le  are  stringy- 
bark,  turpentine,  bloodwood,  and  forest  mahogany.  The  rails  for  a  split  fence  should 
be  cut  9  feet  6  inches  long,  5  to  8  inches  wide,  and  2^  inches  thick.  The  posts  should 
be  7  feet  long,  8  inches  wide,  and  3  or  4  inches  thick.  Mortice  the  first  hole  7  inches 
from  the  top  of  the  post,  6x3  inches,  the  second  rail  8  inches  lower,  7x3  inches 
<to  allow  for  a  wider  rail),  and  8  inches  lower  the  bottom  hole,  6x3  inches,  the  same  as 
the  toy  hole.  Let  the  post  2  feet  6  inches  into  the  ground.  It  is  a  good  plan  to  work  a 
heart  rail  on  top  ;  it  makes  the  fence  look  better  and  often  has  to  stand  more  strain.  In 
shifting  an  old  fence,  it  is  advisable  after  taking  it  up  to  leave  it  about  three  months 
before  re-erecting  it,  as  this  will  add  to  its  life. 

Another  good  fence  consists  of  one  top-rail  with  three  wires  belov,',  about  12  inches 
apart,  the  holes  l^eing  bored  in  the  centre  of  the  posts. 

A  third  fence  consists  of  ordinary  posts,  say  6  feet  6  inches  long  by  6x3  inches  thick, 
and  four  barbed  wires.  The  wires  should  be  1  foot  apart,  commencing  3  inches  from  the 
top.  There  are  dift'erent  ways  of  fixing  tiio  wires  to  the  posts.  I  consider  the  best  is  to 
bore  holes  through  the  side  of  the  post,  and  tie  the  wire  on  with  No.  10  galvanized  wire, 
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using  a  piece  about  12  inches  long.  T  strain  the  barbed  wire  the  same  way  as  the  plain 
wire,  tying  a  piece  of  plain  wire  to  the  end  near  the  roller  strainer.  A  good  plan  is  to 
dip  the  coil  of  wire  into  a  vessel  of  boiling  tar  to  preserve  it,  especially  when  it  is  being 
used  in  damp  places. 

A  fourth  fence  consists  of  plain  wire,  posts  the  same  as  in  No.  3  fence,  and  five  wires  ;. 
top  wire  4  inches  from  top  of  post,  next  11  inches,  next  10  inches,  and  the  two  lowest 
9  inches  apart.  I  use  No.  8  wire,  and  bo'-e  the  holes  with  a  §  bit.  I  keep  the  holes  as 
small  as  possible  on  account  of  bush  fires. 

Matcham. 

A  meeting  was  held  on  26th  January,  at  which  the  programme  for  the 
year  was  arranged. 

Moss  Vale. 

A  meeting  was  held  on  23rd  January,  at  which  Mr.  L.  F.  Badger  gave 
a  lecture  on  dairy-farming. 

Spencer. 

A  meeting  was  held  on  26th  January,  when  Mr.  A.  M.  Woodbury  read  a 
paper  on  the  crossing  of  varieties  of  f)lants.  The  paper  traversed  the  subject- 
in  an  inteivsting  way,  outlining  the  laws  of  Mendelism,  and  indicating  their 
practical  and  economic  value. 

Toronto. 

The  annual  meeting  and  election  of  officers  was  held  on  4th  December. 
The  Secretary's  report  indicated  that  the  show  held  by  the  branch  on 
1 7th  November  was  a  great  success,  financially  and  otherwise,  and  although 
the  number  of  entries  was  not  quite  up  to  expectation,  all  the  items  shown 
were  of  a  high  standard.  An  increase  of  thirteen  financial  members  was 
recorded  during  the  year. 

A  meeting  was  held  on  5th  February,  when  arrangements  were  made  for 
a  visit  to  Hawkesbury  Agricultural  College.  Subsequently  some  of  the 
members  gave  interesting  accounts  of  the  propagation  of  roses  and  fruit  trees.. 
Six  new  members  were  enrolled. 

Yarramalong. 

At  a  meeting  on  5th  February  a  lecture  was  delivered  by  Mr.  H. 
Wenholz,  B.Sc.  (Agr. ),  of  which  the  following  is  a  summary: — 

Potato-growing. 

The  potato  is  a  crop  of  general  interest,  in  that,  where  it  is  not  grown  as  a  farm  crop, 
there  should  always  be  a  place  for  it  in  the  farmer's  garden.  It  occupies  an  important 
place  at  the  present  time  as  a  food  in  England  and  Europe,  and  is  being  also  used  in 
Germany  for  the  production  of  power  alcohol. 

The  natural  home  of  the  potato  is  a  climate  similar  to  that  of  the  Rocky  Mountains- 
and  the  Andes  in  America,  where  the  rainfall  is  not  high,  the  days  warm  and  the  nights 
cool,  and  about  100  or  110  days  between  killing  frosts.  For  this  reason  the  best  period 
for  growth  on  the  coast  in  this  State  is  the  early  spring  or  the  autumn— with  the 
preference  for  the  former. 

The  soil  which  produces  the  best  yields  is  a  deep  sandy  loam,  well  drained,  and  well 
provided  with  organic  matter  to  increase  the  water-holding  capacity.  Heavy  clay  soils 
are  unsuitable  for  the  growth  of  this  crop,  but  they  can  be  greatly  improved  by  the 
addition  of  large  quantities  of  humus — by  farmyard  manure  or  green  cover  crops. 

Farmyard  or  stable  manure  should  not  be  applied  immediately  before  a  potato  crop  is 
sown  ;  the  greatest  benefit  from  manures  of  that  kind  is  usually  seen  during  the  second 
year,  so  that  it  should  be  applied  twelve  months  or  so  before  the  potatoes  are  sown. 
E.eadily  available  nitrogenous  manures  like  sulphate  of  ammonia  or  nitrate  of  soda 
should  not  be  applied  in  excessive  quantities,  owing  to  the  danger  of  encouraging  too 
much  top  growth  at  the  expense  of  tuber  formation.  Owing  to  the  impossibility  of 
obtaining  potash  at  the  present  time,  and  also  on  account  of  the  high  prices  of  other 
fertilisers,  the  manures  recommended  just  now  for  the  coast  are  either  2  cwt.  super- 
phosphate per  acre  at  a  cost  of  10s.  ;  or  2  cwt.  of  a  mixture  of  superphosphate  and 
bone  dust  at  a  cost  of  15s.  jjer  acre.  Increases  of  up  to  2  tons  per  acre  have  been 
obtained  on  most  soils  on  the  coast  by  the  application  of  these  fertilisers. 
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As  regards  rotations,  the  most  important  point  to  bear  in  mind  is  that  potato  diseases 
remain  in  the  ground  for  at  least  three  or  four  years,  so  that  it  is  inadvisable  to  crop  the 
same  ground  with  potatoes  for  four  or  five  years.  This  is  easilj'  practised  on  the  coastal 
farm,  where  the  annual  area  under  potatoes  is  much  smaller  than  that  of  maize.  After 
an  early  crop  of  potatoes,  planted  early  in  August  and  lifted  in  November,  the  land 
should  be  in  excellent  condition  for  a  late  maize  crop. 

Land  for  spring  potatoes  should  be  given  early  preparation  by  first  ploughing  in 
autumn.  This  ploughing  should  be  deep,  and  the  ground  should  be  left  rough  through 
the  winter.  The  second  or  spring  ploughing  should  onlj'  be  shallow,  and  should  be 
followed  by  harrowing  to  conserve  moisture. 

It  is  well  recognised  by  most  potato  growers  that  cold  climate  seed  is  best.  There  is 
a  sound  reason  for  this.  Tests  of  immature  and  mature  tubers  for  seed  have  always 
resulted  in  a  substantial  increase  in  favour  of  the  immature  seed.  In  a  cold  climate  the 
growth  is  usually  stopped  by  frost  before  the  tubers  have  properly  matured.  It  is 
possible  that  better  seed  potatoes  can  be  produced  for  an  autumn  crop  on  the  coast  by 
either  digging  the  spring  crop  green,  or  by  mowing  oft' the  tojis  so  as  to  ensure  immature 
seed.  It  has  also  been  observed  that  immature  seed  potatoes  give  rise  to  more  vigorous 
plants,  which  are  less  subject  to  disease. 

Tests  of  sprouted  and  unsprouted  seed  tubers  have  invariably  given  an  increase  in 
favour  of  well  "  shot  "  or  sprouted  seed.  The  practice  adopted  on  many  farms  of  putting 
the  seed  tubers  away  into  a  dark  part  of  the  barn  to  shoot  is  regarded  as  a  mistake. 
It  not  only  causes  the  development  of  long,  weak,  spindly  shoots  nhich  are  easily  broken 
in  handling,  but  it  also  delays  shooting  or  sprouting  to  a  large  extent.  This  mistake 
has  probably  arisen  by  confusion  with  keeping  potatoes  sound  in  storage  and  in  good 
eating  condition.  To  keep  potatoes  for  seed  they  should  be  spread  out  on  shallow  trays 
or  on  the  ground  in  the  lightest  part  of  the  barn,  or  in  the  shade  of  a  building.  This 
will  encourage  the  early-  development  of  a  short,  stubby,  healthy  sprout,  not  more  than 
^  inch  or  so  in  length,  which  is  the  most  desirable. 

With  regard  to  the  size  of  the  seed  used,  it  is  generally  recognised  that  small  seed  is 
best.  A  possiljle  explanation  is  that  small  seed  is  more  likely  to  be  immature  seed, 
either  from  a  late  planted  crop  or  from  late  formed  tubers  from  a  strong,  healthy  plant, 
bearing  in  addition  several  large,  early-formed  tubers. 

Several  questions,  such  as  the  use  of  whole  or  cut  seed,  the  number  of  eyes  in  the  set, 
the  planting  at  different  times  after  cutting,  the  use  of  lime  or  gypsum  on  the  cut 
surface,  the  distance  between  the  sets — all  are  negligible  compared  to  the  size  of  the  set 
or  the  amount  of  seed  planted  per  acre.  It  has  been  conclusively  shown  that  the  larger 
the  set  or  seed  piece  in  average  size  the  heavier  will  be  the  yield.  The  cost  of  seed, 
however,  usually  fixes  a  limit  to  the  size  of  the  set  used. 

Hilling  is  an  advantage  in  a  wet  climate  or  on  low  situations.  Other  advantages  of 
hilling  are  (1)  less  risk  of  damage  by  potato  moth,  which  finds  its  way  down  to  tubers 
near  the  surface  of  the  ground,  especially  if  the  ground  is  dry  and  cloddy  ;  (2)  less  risk 
of  infection  of  tubers  by  spores  of  Irish  blight,  which  are  washed  down  from  diseased 
leaves  to  the  tubers  nearest  the  surface  of  the  ground. 

Of  the  varieties  tried  on  the  coast,  Manhattan  and  Uji-to-Date  can  be  recommended, 
though  Satisfaction  and  Early  Manistee  have  also  done  well  in  some  parts.  Manhattan, 
and  to  some  extent  Satisfaction,  should  not  be  grown  largely  on  heavy'  or  wet  soils,  as 
they  have  a  distinct  tendency  to  develop  waxiness  under  these  conditions.  This 
objectionable  feature  is  absent  on  lighter  sandy  loams. 

The  main  diseases  of  potatoes  were  described  by  the  lecturer,  and  metliods  of 
treatment  advised  for  their  prevention.  The  sowing  of  clean  seed  and  the  use  of  a  long 
rotation  cannot  be  overestimated  in  importance  in  this  respect. 

The  life  history  of  the  potato  moth  was  described,  showing  how  the  young  grubs  may 
pass  their  lives  in  the  leaves  and  stems  of  the  plant  and  pupate  there,  emerging  as  adult 
moths  about  harvesting  time.  The  following  means  of  combating  this  pest  were 
mentioned  : — (1)  Hilling  ;  (2)  Dig  early  in  dry  weather  or  on  open  cloddy  ground  ; 
(3)  Avoid  covering  bags  with  potato  tops  ;  (4)  Sew  the  bags  at  once  and  i-emove  quickly 
from  the  field  ;  (5)  Harrow  up  and  pick  up  tubers  left  on  the  ground,  boil  and  feed  them 
to  pigs  ;  (6)  Where  spraying  is  practised,  add  ^  lb.  Paris  green  to  50  gallons  Bordeaux 
mixture. 

Question?  were  also  invited  on  maize,  and  a  useful  discussion  took  place. 

Yurrunga  and  Avoca. 

The  first  meeting  of  the  year  took  j^Iace  on  26th  January,  when  tlie 
programme  for  the  ensuing  twelve  months  was  drawn  up.  Eleven  members 
joined  at  this  meeting. 
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LIST  OF  BRANCHES. 


i 


Branch. 

Albury      

Baan  Baa  

Balldale    

Bankstown 

Batlivirst 

Batlow      

Beckom    

Bimbaya 

Blacktown 
Bloom  Hill 

fO'Connell). 
Borambil 

Braidwood 
Brocklesby 

Buckaroo 
Eungalong 

Canadian 

Cardlfl       

Carlingford 

Cattai        

Clovass     

Cobbora    

Collie        

Comboyne 
Coobang    

Coonabarabran  ... 
Coradgery 

Coraki       

CordeauxGoon- 

darin. 
Coreen-Burraja  ... 

Corowa     

Cotta  Walla 

Crudine    

Cumnock 

Cundletown 

Cundumbul  and 

Eurimbla 
Cnnniugliam 

DeniUquin 

Dubbo       

Dunedoo  

Dural         

Erudgere 

Fairfield 

Pernbrook 
rorest  Creek     ... 

French's  Forest 
Qarra  &  PinecliS 
Gerringong 

Qlenorie 

Qrenfell    

Gunning 

Hay  

Henty       

Hillston 

Holbrook 

Inverell    

Jerrara     

Jilliby-Dooralong 
Jindabyne 
£eepit(  Manilla) 

Kellyville 

Kyogle      

Lankey's  Creek 

(Jingellic). 
Leech's  Gully    _. 

Leeton      

Lidcombe 

Little  Plain 

Lower  Portland 


Hon.  Sec. 
J.  Brann,  Racecourse  Ed.,  Albury. 
P.  Gilbert,  Baan  Baa. 
H.  Elrington,  Balldale. 
J.    W.    Cunningham,    Brancourt 

avenue,  Bankstown. 
J.  Mclntyre,  Orton  Pai-k. 
A.  C.  Arnot,  Batlow. 
H.  Horsburg,  Beckom. 
J.  E.  Boiler,  Tantawanglo. 

E.  H.  Lalor,  P.O.,  Seven  Hills. 
C.   A.   McAlister,  Bloom   Hill, 

O'Connell. 
H.  A.  D.  Grossman,  "  Homewood," 

Quirindi. 
A.  Page,  Braidwood. 
J.  Hunter,  Brocklesby. 
P.  J.  Crowley,  Buckaroo. 
G.   H.   Pereira,  Grenfell  Ed.,   via 

Cowra. 
F   W.  Taylor,  Canadian  Lead. 
John  Cockburn,  Cardiff. 

F.  H.  Harvey,  Eay  Eoad,  Epping. 
A.  J.  McDonald,  Cattai,  Pitt  Town. 
W.  G.  Cox,  Tatham. 

Eobert  Thomson,  Cobbora. 

C.  J.  Eowcliff,  Cow  Plain,  Collie. 

J.  J.  Dolton,  Comlioyne. 

H.  E,  Drabsch,   "  Wimmera," 

Parkes. 
H.  H.  Moss,  Coonabarabran. 
M.  J.  Kelk,  Black  Trundle  Eoad, 

Parkes. 

G.  A.  Forrest,  Coraki. 

G.  H.  Walker,  Upper  Crown  street, 
WoUongong. 


R.  Dwyer,  Corowa. 

T.  A.  Howard,  Cotta  Walla,  Crook- 
well. 

F.  W.  Clarke,  Crudine. 

K.  J.  Abernethy,  Cumnock. 

S.  A.  Levick,  Roseneath,  Cundle- 
town. 

J.    D.    Berney,    Eurimbla,    via 
Cumnock. 

B.  J.  Stocks,  Linden  Hills,  P.O., 
Cunningham. 

W.  J.  Adams,  jun.,  Deniliquin. 

T.  A.  Nicholas,  Dubbo. 

Geo.  Turvey,  Dunedoo. 

H.  E.  Wickham,  Dural. 

Frank  Hughes,  Erudgere. 

H.  P.  Godfrey,  Hamilton  Rd., 
Fairfield  West. 

W.  Marks,  Yarrum  Creek,  Dorrigo. 

W.    Thompson,    Forest    Creek, 
Frogmore. 

J.  W.  West,  French's  Forest. 

S.W.  Packham,"  Clifton,"  Pmecliff. 

J.  Miller,  Warrabank,  Toolijooa. 

J.  Hutchinson,  Cattai  Ed.,  Glenorie, 

A.  A.  Patterson  {pro  tern.),  Grenfell. 

E.  H.  Turner,  Gunning. 

F.  Headon,  Booligal  Ed.,  Hay. 
L.  Eulenstein,  Henty. 

M.  Knechtli,  Hillston. 

Frank  F.  Forster,  Holbrook. 

W.  A.  Kook,  Eock  Mount,  Inverell. 

A.  O.  Lane,  MuUengrove,  Wheeo. 

K.  A.  Smith,  Jilliby,  Wyong. 

Sylvester  Kennedy,  Jindabyne. 

J.  B.  Fitzgerald,  Keepit,  via  Manilla. 

J.  M.  Firth,  Kellyville. 

M.  P.  Dunlop,  Kyogle. 

[Suspended.] 

James  Donnelly,  Leech's  Gully. 
W.  J.  Monfries,  Farm  521,  Leeton. 
A   E.  J.  Anderson,  B.A.,  Platform- 
street,  Lidcombe. 
F.  S.  Stening,  Little  Plain,  via 

Inverell. 
W.  C.  Gambrill,  Lower  Portland, 


Branch. 
Mangrove  Moun- 
tain. 
Martin's    Creek 

Matcham 

Meadow  Flat    ... 

Middle  Dural   ... 
Milbrulong 

Miller's  Forest 

Miranda 

Mittagong 

Moruya 

Moss  Vale 

Narellan 

Narrandera 
Nelson's  Plains 

Nimbin 

Orangeville 
Orchard  Hills 

(Penrith). 
Parkesbourne  ... 
Peak  Hill 
Penrose-Kareela 

Ponto      

Pyaugle  (Lue)  ... 
Quaker's  Hill  ... 
Rawsonville 
Eedbank 

Eingwood 
Bobert's  Creek... 
St.  Marys 

SackviUe 

Sherwood 
Speedwell 
(W.  Wyalong). 

Spencer 

Spriugside  (via 

Orange). 
Stockinbingal  ... 
St.  John's  Park 
Tallawang 

Tallong 

Tangmangaroo... 
Taralga 

Tatham 

Temora 

Tennyson  ( North 

Richmond). 

Thyra-Bunaloo. . . 

Tingha 

Toronto 

Ulan        

United  PeelEiv. 

(Woolomin). 

Upper  Belmore 

River. 

Valla       


Walla  Walla     ... 
Wallendbeen    ... 

Walli       

Warner's  Bay 

and  District. 
Wetherill  Park 

Wollun 

Wolseley  Park... 
Woouona 

Wyan      

Wyong 

Tar  ram  along    ... 

Yetholme 
Yurrunga  and 

Avoca. 


Hon.  Sec. 

A.  E.  Lillicrap,  Mangrove  Moun- 
tain, via  Qosford. 

P.    Laney,    Martin's    Creek,    via 
Paterson. 

W.   E.   Crossland,    Matcham,  via 
Gosford. 

T.  L    Williams,  Meadow  Flat,  via- 
Eydal. 

A.  E.  Best,  "  Elliceleigh,"  Dural. 

F.  W.  Gollasch  {pro  few.),  Milbra- 

long. 
A.  J.  O'Brien,  Miller's  Forest. 
W.  H.  Paine,  Miranda. 
H.  F.  Thresher,  Mittagong. 
P.  Flynn,  Moruya. 
W.  G.  Bale,  Moss  Vale. 

G.  J.  Eichardson,  Narelian. 
James  Faulkner,  Narrandera. 
M.  Cunningham,  Nelson's  Plains. 
J.  T.  Hutchinson,  Nimbin. 

C.  Duck,  Orangeville,  The  Oaks. 
K.    Basedow,  Orchard  Hills,  via 

Penrith. 
S.  W.  McAlister,  Parkesbourne. 
A.  B.  Pettigrew,  Peak  Hill. 
C.  P.  James,  Penrose. 

A.  D.  Dunkley,  Ponto. 
E.  Miskle,  P.O.,  Lue. 
C.  Gardner,  Blacktown. 

G.  E.  J.  Hovenden,  Eawsonville. 
J.    J.    Cunningham,    Redbank, 

Laggan. 
Wm.  Tait,  Eingwood. 
J.  W.  Morrissey,  Robert's  Creek. 
W.  Morris,  Queen-st.,  St.  Marys. 
Arthur  Manning,  Sackville. 
J.  E.  Davis,  Sherwood. 

B.  Noonan,  Speedwell,  W  Wyalong, 

H.  J.  Woodbury,  Spencer. 
E.  H.  Selwood,  Spriugside. 

J.  Neville,  Stockinbingal. 
J.  C.  Scott,  St.  John's  Park. 
Selwyn  E.  Hinder,  Tallawang. 
W.  Suushall,  Tallong. 
A.  Thompson,  Kangiara  Mines. 
Dave    Mullaney,    Stonequarry, 

Taralga. 
J.  J.  Riley,  Tatham. 
J.  T.  Warren,  "  Chacewater,"  Chel- 

lingtou,  Temora. 
J.  E.  Sweet,  North  Richmond. 

C.  H.  M.  Smith  {pro  tern.),  Thyra, 

via  Moama. 
J.  T.  Eobilliard,  Tingha. 
J.  Froome,  Knowle  Farm,  Toronto, 
P.S.D.  Howarth,Ulan,  near  Mudgee. 
C.  J.  MacEae,  Woolomin.  i 

M.  H.  Hodgson,  Upper  Belmore      I 
River,  via  Gladstone,  Macleay 
River. 

A.    E.    T.    Reynolds,    Valla,  via      | 
Bowraville.  ■ 

E.  Crouch,  "  EsteUa,"  Wagga. 

H.  Smith,  Walla  Walla. 

W.  J.  Cartright,  Wallendbeen. 

C.  T.  Allen,  WalU. 

J.  Eaw,  Fairfax-st.,  Spiers'  Point. 

A.  J.  Hedges,  Wetherill  Park.  j 

J.  B.  Anderson,  Wollun.  | 

J  G.  Downie,  Wolseley  Park. 
H.  Coltman,  Woonona 


Edgar  J.  Johns,  Wyong. 
L.  Bodges,    "  Greylands," 
Yarramalong. 


F.  Saville,  Yurrunga. 
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Orchard  Notes. 

March. 


'W.  J.  ALLEN. 

Preparing  Land  for  Planting. 
The  preparation  of  land  for  either  deciduous  or  citrus  fruit  orchards  should' 
be  commenced  as  soon  as  possible.  The  earlier  the  ground  is  prepared  the 
better  condition  it  is  likely  to  be  in  for  planting  the  young  tree's.  Clearing,, 
grubbing,  ploughing,  and  subsoiling  are  operations  which  are  generally 
associated  with  the  preparation  of  land  for  planting  trees.  It  is  most- 
necessary  that  each  operation  be  carried  out  in  a  thorough  manner.  It  ha.s 
been  found  in  many  districts  where  the  land  has  not  been  thoroughly 
prepared  and  cleaned  of  the  roots  of  the  natural  timbei-,  that  fungus  diseases- 
have  been  retained  and  have  later  attacked  the  roots  of  the  young  fruit  trees.- 
Armillaria  mellea  is  a  fungus  which  attacks  a  great  many  fruit  trees  in. 
both  new  fruit  districts  and  more  settled  areas.  When  it  is  stated  that- 
through  not  properly  freeing  land  from  roots  such  a  disease  as  ArmiUaria 
is  encouraged  in  its  development,  and  that  the  result  is  that  a  very  large 
percentage  of  trees  is  killed,  the  necessity  for  thorough  attention  is  obvious. 
In  the  planting  of  citrus  trees  in  our  coastal  districts,  it  has  been  found  that 
the  autumn  months  are  favourable  for  young  trees  ;  citrus  trees  planted  at 
this  time  of  the  year  make  good  root  development,  and  are  not  subjected  to 
trial  by  hot  weather  and  hot  drying  winds.  In  the  case  of  low  lying  and 
frosty  situations,  the  planting  of  citrus  trees  will,  perhaps,  be  better  if 
delayed  until  the  spring,  when  all  danger  of  late  frosts  is  over. 

Harvesting. 

At  this  season  of  the  year  the  picking,  -packing,  and  handling  of  fruit  will 
be  engaging  the  major  portion  of  the  grower's  time.  Raisin  grapes,  sultanas,, 
currants,  prunes,  apples,  pears,  and  other  fruits  may  be  picked  and  processed 
when  required.  In  the  cooler  districts,  apple  and  pear  harvesting  is  in  full 
swing.  In  many  orchards  there  i.':  a  percentage  of  fruit  which  is  not  quite 
fit  for  the  fresh  fruit  trade,  but  which  is  yet  suitable  either  for  drying  or 
pulping.  In  the  case  of  apples,  some  growers  in  our  high  tableland  districts 
have  installed  small  evaporating  outfits.  These  have  been  found  to  be  of 
great  benefit  in  preventing  absolute  waste. 

Grading  and  Packing  Fruit. 

There  are  still  some  growers  who  do  not  realise  the  importance  of  good 
grading  and  packing  of  fresh  fruit  for  sale.  It  would  be  a  good  thing  for 
such  growers  to  visit  the  markets  and  see  the  fruit  as  it  opens  up.  Greater 
benefit  would  then  accrue  than  from  written  or  spoken  statements  that  good 
grading  and  packing  is  essential  if  the  best  returns  are  to  be  obtained. 

D 
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Strawberries. 

It  is  necessary  to  have  the  lanr)  for  strawberry  plants  in  good  condition  if 
the  best  results  are  desired.  If  the  intending  planter  has  not  raised  the 
plants  himself,  he  should  procure  them  from  a  successful  grower,  and  see  that 
the  parent  plants  are  strong,  fruitful,  and  free  from  disease.  Autumn 
planting  in  our  coastal  districts  is  proving  to  be  a  most  successful  practice. 
Before  planting,  all  dead  leaves  and  runners  should  be  removed  from  the  new 
plants  and  the  roots  shortened  by  a  least  one-third  of  their  length. 

Cool  Storage. 

Late-keeping  varieties  of  apples  and  pears  may  be  forwarded  to  the  cool 
stores,  to  be  kept  there  until  October  and  November,  when  the  market  rates 
are  usually  higher.  It  is  most  necessary  when  picking  and  packing  fruit  for 
cool  storage  purposes  that  only  sound  fruit  should  be  packed.  The  fruit 
should  be  wrapped  and  kept  as  cool  as  possible  from  the  time  it  is  picked 
until  it  is  placed  in  the  cool  store.  During  October,  November,  and 
December  the  market  demands  either  a  very  good  coloured  red  apple  or  one 
quite  green.  As  an  instance  of  this,  it  may  be  pointed  out  that  good  French 
Crabs  without  colour  or  good  Granny  Smiths  will  sell  better  than  fruit  that 
might  be  just  as  good  for  cooking,  but  that  has  some  colour. 

Cultivation. 

Cultivation  at  this  time  of  the  year  is  not  carried  out  with  the  ordinary 
spring-tooth  cultivators,  but  rather  with  the  plough.  A  certain  amount  of 
weed  growth  may  now  be  allowed  to  develop,  and  before  getting  too  high  it 
may  be  ploughed  in  as  green  manure.  If  no  cover  crop  is  to  be  sown,  it  is 
as  well  to  allow  the  land  to  remain  as  the  plough  leaves  it ;  it  will  then 
gradually  mellow  down  and  remain  in  good  condition  until  it  is  time  to  plough 
it  again  in  the  spring. 

Cover  Crops. 

The  practice  of  mowing  cover  crops  is  becoming  more  general,  as  it  is  a 
cheap  way  of  increasing  organic  matter.  Many  of  our  coastal  soils  are  weak 
in  this  respect.  The  crops  usually  used  for  this  purpose  are  peas,  rape, 
vetches,  rje,  barley,  &c.  The  earlier  they  are  sown  now  the  better.  With 
such  seeds  it  is  generally  found  beneficial  to  sow  about  60  lb.  to  80  lb.  of 
superphosphate  per  acre  where  the  soil  is  in  fair  condition,  and  more  than 
that  quantity  where  it  is  poor. 


The  Xew  Seedling  Stra.wberrt,  "  Illawarra." 

This  strawberry  is  a  seedling  grown  in  the  Illawarra  district,  where  it  has 
proved  a  heavy  cropper,  carrying  exceptionally  large  berries.  The  flesh  is  a 
light  red  colour,  and  the  fruit  is  firm,  of  good  flavour,  carries  well,  and  is 
.splendid  for  jam-making  and  conserves.  As  far  as  it  has  been  tried  it  has 
shown  itself  to  be  a  constant  and  prolific  bearer,  and  it  has  every  appearance 
of  proving  a  great  acquisition  to  the  collection  of  berries  doing  well  in  the 
Sydney  district.  The  plant  is  very  robust,  and  has  a  wealth  of  foliage. — 
W.  J.  Allen. 
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The  New  Seedling  Strawberry,  "lUawarra. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society. 
Tenterfield  P.,  A.,  and  H.  Society 

Tamworth  P.  and  A.  Association         

Mudgee  A.,  P.,  H.,  and  I.  Association  

Bega  A.,  P.,  and  H.  Society      

Braid  wood  P.,  A.,  and  H.  Association  

Tumut  A.  and  P.  Association 

Bellinger  River  A.  Association  ...         ...  

Cooma  P.  and  A.  Association    ... 

Crookwell  A.,  P.,  and  H.  Society        

Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale) 

Wollongong  A.,  H.,  and  I.  Association  

Queanbeyan  P.  and  A.  Association       ...         

Glen  Innes  &  Central  New  England  P.  &  A.  Assocn.  ... 
Walcha  P.  and  A.  Association  ... 

Cobargo  A.,  P.,  and  H.  Society  

Bombala  Exhibition  Society 

Nambucca  A.  and  H.  Association 

Tumbarumba  and  Upper  Murray  P.  and  A.  Society... 

Camden  A.,  H.,  and  I.  Society  ... 

Goulburn  A.,  P.,  and  H.  Society  ...         

Armidale  and  New  England  P.,  A.,  and  H.  Assocn.... 

Nimmitabel  A.  and  P.  Association       

Campbelltown  A.  Society 

Coonabarabran  A.  and  P.  Society 

Gundagai  P.  and  A.  Society 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook) 

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 

Delegate  P.  and  A.  Society 

Royal  Agricultural  Society  of  N.S.W.  

Blayney  A.  and  P.  Association  ... 

Hunter  River  A.  and  H.  Association  (West  Maitland) 

Clarence  P.  and  A.  Society  (Grafton)  ... 

Upper  Manning  A.  and  H.  Association  (Wingham) ... 

Bathurst  A.,  H.,  and  P.  Association 

Batlow  Agricultural  Society 

Dungog  A.  and  H.  Association 

Dubbo  P.,  A.,  and  H.  Association        

Hawkesbury  District  A.  Association  (Windsor) 
National  A.  and  I.  Assn.  of  Queensland  (Brisbane)... 
Trundle  P.  and  A.  Association  ... 

Corowa  P.,  A.,  and  H.  Society 

Parkes  P.,  A,,  and  H.  Association       

Murrumbidgee  P.  and  A.  Association  (Wagga) 

Forbes  P.,  A.,  and  H.  Association      

Grenfell  P.,  A.,    and  H.  Association  

Gantnain  A.  and  P.  Association  

Albury  and  Border  P.,  A.,  and  H.  Society    

Young  P.  and  A.  Association    ...         ...         

Cowra  P.,  A.,  and  H.  Association        

Temora  P.,  A.,  H.,  and  I.  Association 

Holbrook  P.,  A.,  and  H.  Society  

Yass  P.  and  A.  Association       .„         


Secretary. 

Date. 

R.  G.  White       . 

..  Mar.  5,  6,  7 

J.  R.  Wood 

..     .1     5,6,7 

E.  J.  Hannan 

..     II     5,  6,  7 

H.J.  B.  Grime  . 

..     „     6,  7 

L.  Chapman 

..     „     6,7 

T.  E.  Wilkinson . 

••     „     6,7 

J.  F.  Reynolds    . 

..     „     6,7 

C.  J.  Walmsley  . 

-     1,    6,7 

M.  P.  Levy 

..     „     7,  8 

J.  W.  Kenny 

~     ,1     7, 8,  9 

W.  J.  Cochrane  . 

..     „     7,  8,  9 

J.  G.  Harris 

..     „     J2,  13 

G.  A.  Priest 

..     „     12,  1.3,  14 

S.  Hargrave 

..     „     1.3,  14 

T.  F.  Kennelly    . 

..     „     13.14 

P.  J.  Jonas 

..     „     13,  14 

M.  Wallace 

..     „     1.3,  14 

W.  R.  Figures     . 

..     „     13,  14 

A.  E.  Baldock     . 

..     „     13,  14,  15 

H.  C.  Fraser 

..     „     14,  15,  1& 

A.  H.  Mc Arthur. 

..     „  19,20,21,22' 

0.  E.  Silk 

..     „     19,  20 

F.  Sheather 

..     „     19,20 

M.  J.  Hennessy  . 

..     „     19,20 

C.  D.  Asprey 

..     „     20,  21 

R.  C.  Sawkins     . 

..     „     20.  21 

E.  Weeks 

..     „     20,21,22' 

F.  H.  Mullane    . 

••      II      ""^ 

H.  M.  Somer       .. 

,.     „     26- Apr.  3 

Black  &  Co. 

..  April  10 

E.  H.  Fountain  , 

..     „     10-13 

G.  N.  Small 

..     „     16,  17.  18 

D.  Stewart 

..     „     17,  18 

S.  V.  Turrell       . 

..     ,,     17,  18,  19 

C.  S.  Gregory 

..     „     2.3,24 

W.  H.  Green 

..     „     24,  25,  2& 

F.  Weston 

,.  May  8.  9 

H.  S.  Johnston   . 

..      „     9,  10,  11 

J.  Bain      ... 

..Aug.  12-17 

W.  E.  Herborn  . 

..     ,,     13,  14 

.J.  D.  Fraser 

..     ,,     20,  21 

G.  W.  Seaborn    . 

..     „     21.22 

A.  F.  D.  White  ., 

..      „     27,  28, 29 

J.  H.  Bates 

..  Sept.  3,  4 

G.  Cousins 

..     ,.      3,4 

T.  S.  Henderson. 

..     „     10,11 

W.  I.  Johnson     . 

..     „     10,  11,  12 

T.  A.  Tester 

,.     „     10,  11,  12 

E.  W.  Warren     ., 

..     „     17,  18 

A.  D.  Ness 

..     „     17,  18,  19 

J.  S.  Stewart      .. 

.     „     19.20 

E   A.  Hickey      ., 

,.     „     26,  27 

I 
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WE  ADVISE-- 

Get  in  Early  and  Secure   a 

FULLER  &  JOHNSON 

Farm  Pump  Engine 

You  will  want  it  soon 


The  F.  and  J.  FARM  PUMP  ENGINE 
works  at  a  cost  of  about  id.  per  hour. 

It   will  pump    water    from  any   depth 
a  mill  will. 

It  will  pump  any  time  — day  or  night  — 
wind  or  no  wind. 


BE   INDEPENDENT. 


The  F.  and  J.  FARM  PUMP  ENGINE 

is  ready  to  work  on  arrival  —requires  no 
special  bed — no  stays— no  anchor  posts 
—  can  be  used  for  many  purposes. 


DON'T  DEPEND  ON  WIND. 


For  full  particulars  write  Machinery  Department 

Buzacott  &  Co.,  Ltd., 

7-11  Market-street,  SYDNEY,    and  Adelaide- street,  BRISBANE. 
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Water  on  the  Farm» 

[Continued  from  page  157.] 


F.  B.  GUTHRIE. 

WATER    FOR    STOCK~contiyiuer7. 

Organic  Matter. — The  presence  of  organic  matter  in  the  water,  which,  as 
we  have  seen,  is  generally  of  benefit  in  the  case  of  water  to  be  used  for 
irrigation,  assumes  a  different  aspect  when  the  water  is  to  be  used  for 
watering  stock.  Tn  this  case  a  knowledge  of  the  origin  of  the  water  and  of 
the  nature  of  any  organisms  present,  is  of  the  first  importance.  If  the 
presence  of  organic  matter  is  due  to  sewage  contamination,  or  to  industrial 
waste,  the  water  is  self-condemned ;  if,  however,  it  is  duo  to  vegetable 
contamination,  as  in  the  case  of  peaty  waters,  the  question  becomes  more 
complicated,  and  a  full  chemical  and  bacteriological  examination  will  be 
necessary  in  order  that  judgment  may  be  passed  as  to  its  suitability  or 
otherwise  for  stock. 

The  effect  on  stock  of  water  which  is  peaty  in  character  from  having  flowed 
over  a  peaty  bottom  is  very  different,  and  much  less  likely  to  be  injurious 
than  in  tlie  case  of  stagnant  peaty  water. 

If  stock  which  ai-e  accustomed  to  pure  water  are  supplied  with  peaty  water, 
they  will  usually  .scour  at  first,  but  provided  the  water  is  free  from  injurious 
micro-organisms  or  the  products  of  decomposition,  they  will  generally 
accustom  themselves  to  it. 

The  matter  will  be  more  fully  dealt  with  when  the  subject  of  water  for 
human  consumption  is  discussed,  as  in  this  case  also  the  origin  and  nature  of 
the  organic  matter  is  of  primary  impoi'tance. 

Sulphuretted  Hydrogen. — The  presence  of  this  substance,  as  in  the  case  of 
water  for  irrigating,  is  highly  objectionable,  and  the  same  steps  must  be  taken 
or  its  removal,  namely,  storage  and  aeration  until  the  odour  disappears. 
Fortunately,  its  presence  is  readily  detected  owing  to  its  disagreeable  odoui-, 
and  on  this  account  stock  are  not  likely  to  drink  water  so  contaminated 
unless  they  are  obliged  to.  

WATER  FOR  BOILERS  AND  FOR  STEAM  PRODUCTION. 

The  composition  of  the  water  to  be  used  in  boilers  for  the  production  of 
steam  or  other  purposes  is  also  a  matter  requiring  careful  consideration. 
Water  may  act  injuriously  in  boilers  in  three  ways  : — - 

1.  By  corrosion  or  pitting  of  the  metal  of  which  the  boiler  is  composed. 

2.  By  the  formation  of  an  adherent  deposit  or  scale  on  the  surface  of  the 

boiler. 

3.  By  priming  or  frothing, 
A 
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Corrosion  or  Pitting. 

This  may  be  brought  about  by  several  agents  : — 

Acid  waters  are  invariably  corrosive,  even  waters  highly  charged  with 
carbonic  acid.  The  escaping  carbonic  acid  mixed  with  atmosphei'ic  oxygen 
attacks  iron  very  rapidly,  and  its  effects  may  often  be  noticed  in  the  steam 
pipes  at  some  distance  from  the  boilers.  In  addition  to  free  acids  there  are 
several  substances  whose  presence  in  the  water  may  form  free  acids  and 
corrode  the  metal. 

Magnesium  chloride,  if  present  in  the  water,  is  decomposed  at  the  high 
temperature  present,  and  is  split  up,  in  contact  with  steam,  into  magnesium 
hydrate  and  hydrochloric  acid,  the  latter  a  highly  corrosive  substance. 
Hydi'ochloric  acid  being  carried  over  by  the  steam  also  attacks  the  steam 
pipes,  as  well  as  the  boiler  itself,  The  addition  of  sodium  chloride  (common 
salt)  or  ammonium  chloride  (sal  ammoniac)  to  the  boiler-feed  reduces  thfe 
corrosive  action  of  waters  containing  magnesium  chloride,  as  compounds  are 
formed  which  are  not  decomposed  by  steam. 

Animal  and  vegetable  oils,  when  acted  upon  by  steam  under  pressure,  form 
free  organic  acids,  which  rapidly  corrode  the  boiler-metal.  The  remedy  is  to 
use  only  mineral  cylinder-oils,  and  to  avoid  oils  of  animal  or  vegetable  origin 
as  lubricants. 

Alkaline  waters,  especially  such  as  contain  carbonate  of  soda,  are  corrosive. 
The  addition  of  powdered  gypsum  (calcium  sulphate)  is  recommended  for 
such  waters.  The  substance  forms  glauberite,  a  double  sulphate  of  soda  and 
lime,  at  the  temperature  of  the  boiler,  and  produces  a  deposit  which  can  be 
"  blown  off"  from  time  to  time. 

Waters  rich  in  nitrates  may  also  cause  corrosion,  as  free  ammonia  is  evolved 
which  attacks  the  metal. 

Boiler  Scale. 

This  can  be  of  two  kinds  : — 

(a)  The  deposit  formed  by  so-called  temporarily  hard  waters  containing 
calcium  carbonate.     This  is  not  a  true  scale,  but  is  a  friable  deposit 
forming  a  sludge  which  can  be  "  blown  off." 
{h)  True  scale,  which  forms  a  hard,  compact,  and  firmly  adhering  ma-s, 
which  can  only  be  removed  by   hammering  it  oif'.     This  scale  is 
formed    by    "  permanently    hard "   waters,  and   is   due   to    calcium 
sulphate. 
The    above   are    the  principal    scale-forming    substances,   but    scale  often 
contains  hydrates  of  magnesia  and  iron,  silica  and  organic  matter. 

The  scale  formed  by  calcium  sulphate  is  far  the  more  objectionable,  as  it  is 
not    possible   to   blow  it  off  or  get  rid   of  it  by  any  other  means  than  by 
hammering,  which  is  detrimental  to  the  boiler. 
Scale  is  objectionable  for  several  reasons  : — 

1.  It  separates  the  water  from  contact  with  the  boiler  plates,  which  are 

then  liable  to  be  burnt  out. 

2.  It  tends  to  clog  tubes  and  feed  pipes. 
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3.  Owing  to  its  low  conductivity  for  heat,  it  necessitates  increased 
consumption  of  fuel  to  raise  the  water  to  the  required  tempera- 
ture. Even  comparatively  thin  layers  of  scale  affect  very  consider- 
ably the  economical  working  of  the  boiler. 

It  has  been  found  that- — 

Scale  of  ^  inch  thickness  requires  16  percent,  additional  fuel. 

>)  4       j>  n  >>  "'-'  ))  >>  >) 

))  2  "  "  "         i '-"-'  ),  );  )> 

A  water  containing  12  parts  per  100,000  of  scale-forming  salts  will  deposit 
over  1  ton  of  scale  in  the  course  of  twenty  days  (of  twenty-four  hours)  in  a 
1,000  h.-p.  plant. 

Priming  or  Frothing. 

Saline,  and  especially  alkaline,  waters  may  also  cause  frothing,  foam  and 
water  passing  over  with  the  steam.  This  is  owing  to  the  increased  surface 
tension  due  to  dissolved  material,  thus  preventing  the  free  escape  of  bubbles. 

Mucilaginous  matter  is  also  a  cause  of  priming,  carrying  solid  matter  over 
with  the  steam  and  choking  the  pipes. 

Substances  which  are  Objectionable  in  Boiler-water. 

Calcium  carbonate  and  magnesiuvi  carbonate,  which  are  the  salts  present 
in  temporarily  hard  waters,  form  deposits,  but  rarely  form  true  scale.  The 
deposit  is  caused  by  the  escape  of  the  carbonic  acid,  which  in  such  waters 
holds  the  calcium  and  magnesium  carbonate  in  solution,  (see  Agricultural 
Gazetts  for  December,  1917,  page  840).  On  the  removal  of  the  carbonic  acid 
the  carbonates  are  thrown  out  of  solution  and  form  more  or  less  friable, 
lightly  adherent,  gritty  deposits,  which  can  generally  be  "blown  off" 
without  much  difficulty. 

Calcium,  sulphate,  the  salt  which  gives  water  its  "  permanently  hard " 
character,  is  very  detrimental,  as  it  forms  a  compact  crystalline  mass  which 
adheres  with  great  tenacity  to  the  boiler-metal,  and  has  a  low-conducting 
power  for  heat. 

Calcium  sulphate  is  particularly  liable  to  deposit  because,  as  has  already 
been  pointed  out  previously  (December  issue,  p.  841)  it  is  less  soluble  in  hot 
water  than  in  cold,  and  is  insoluble  in  superheated  steam,  consequently  any 
calcium  sulphate  in  the  original  water  will  be  thrown  down  when  the  water 
boils.  It  is  doubly  objectionable,  because  in  addition  to  the  points  already  • 
mentioned  as  being  detrimental  in  the  case  of  any  kind  of  scale,  the  fact 
that  it  has  to  be  hammered  off  reduces  the  life  of  the  boiler. 

Sea-water  forms  a  scale  containing  calcium  sulphate  and  magnesium 
hydrate. 

Magnesium  sulphate  is  harmless  unless  in  excess. 

Chlorides,  especially  magnesium  and  calcium  chlorides,  as  has  already  been 
mentioned,  may  cause  corrosion. 
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Remedies  and  Precautions. 

A  great  iiumbei' of  "  anti-incrustators  "  and  "anti-corrosives"  are  on  the 
market.  Some  are  less  etFective  than  others.  In  no  case  do  they  prevent 
the  formation  of  some  sort  of  deposit,  as  they  do  not  reduce  the  amount  of 
saline  matter  which  is  left  behind  when  the  water  is  driven  off  as  steam,  and 
in  most  cases  they  increase  it.  The  best  of  theai  can  only  convert  what 
would  otherwise  be  a  closely  adherent  scale  into  a  friable  deposit  or  sludge 
which  can  be  blown  off.  The  basis  of  their  composition  will  be  one  or  other 
of  the  substances  enumerated  below,  and  they  will  be  very  much  more 
expensive  than  these. 

Generally  speaking,  if  any  substance  is  added  to  purify  the  water,  it  is  best 
to  add  it  before  it  is  fed  to  the  boiler,  when  the  water  can  be  run  off  or 
filtered  from  any  sediment  deposited  before  it  enters  the  boiler. 

Softening  temporarily  Hard  Waters. 

As  has  been  previously  explained,  the  hardness  of  tliese  waters  is  due  to 
the  presence  of  bicarbonate  of  lime,  a  compound  formed  by  the  solution  of 
carbonate  of  lime  in  carbonic  acid.  It  was  also  explained  that  this  excess 
of  carbonic  acid  could  be  removed  and  the  water  rendered  soft  either  by 
boiling  or  by  the  addition  of  lime,  in  both  cases  the  carbonate  of  lime  being 
precipitated  out. 

In  the  case  of  water  supplies  for  cities,  the  process  known  as  Clark's 
process  is  fi-equently  employed  for  softening  temporarily  hard  waters.  This 
process  depends  on  the  addition  of  lime,  and  as  it  is  the  cheapest  and  most 
effective  method  for  softening  boiler-waters,  it  will  be  described  briefly. 

Theoretically,  56  parts  of  lime  (calcium  oxide)  will  precipitate  the  lime 
from  162  parts  of  bicarbonate  of  lime.  So  that  in  the  case  of  a  hard  water 
containing  20  grains  bicarbonate  of  lime  to  the  gallon  (28  6  parts  per  100,000), 
7  grains  of  lime  are  required  for  each  gallon  of  water,  or  exactly  1  IV).  to 
every  1,000  gallons. 

The  lime  may  be  added  either  as  lime-water  or  as  milk  of  lime ;  the  former 
is  the  more  accurately  controlled,  but  requii'es  large  reservoirs  to  carry  it  out 
properly  ;  and  for  softening  comparatively  small  quantities  such  as  would  be 
required  for  individual  supplies  the  milk-of-lime  process  is  the  more  bandy, 
and  will  be  explained. 

To  soften  the  water  in  a  1,000  gallon  tank,  1  lb.  of  quicklime  is  slaked  and 
made  into  a  thin  milk  by  the  addition  of  water  in  a  wooden  barrel,  and 
nearly  all  of  it  run  slowly  into  the  hard  water  in  the  tank,  leaving  a  few 
pints  in  the  barrel.  Allow  to  settle,  which  should  take  about  twenty-four 
hours,  take  out  some  of  the  clear  liquid  in  a  glass  tumbler,  and  add  a  few 
drops  of  a  solution  of  nitrate  of  silver.  If  a  brown  colour  appears  enough 
lime  (or  possibly  a  little  too  much)  has  been  added.  If  no  brown  colour 
is  produced  by  the  nitrate  of  silver,  add  more  milk  of  lime,  allow  to  settle, 
and  test  again  unti^.  the  water  strikes  a  brown  colour  with  nitrate  of  silver. 
The  object  of  not  adding  the  whole  of  the  lime  at  once,  and  of  testing  the 
clear  water  with  nitrate  of  silver,  is  to  avoid  adding  too  much  lime,  the 
effect  of  which  would  be  to  render  the  water  hard  again. 
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It  will  be  >-een  that  in  order  to  soften  the  water  satisfactorily  the  exact 
<]uantity  of  lime  which  is  necessary  to  combine  with  the  carbonate  must  be 
added,  and  no  more. 

This  amount  can  be  ascertained  with  very  little  trouble  by  making  a  test 
on  a  gallon  or  so,  with  milk  of  lime  containing  a  known  quantity  of  lime, 
and  testing  as  above-described  with  nitrate  of  silver  ;  or  if  any  difficulty  is 
t'xperienced,  obtain  the  advice  of  an  analyst. 

Softening  permanently  Hard  Waters. 

Carbonate  of  Soda.^ln  the  case  of  waters  which  are  hard  owing  to  the 
presence  of  sulphate  of  lime,  the  hardness  cannot  be  removed  by  boiling  nor 
by  the  addition  of  lime,  and  recourse  must  be  had  to  other  softening  agents 
The  most  commonly  used  substance  is  carbonate  of  soda  (soda  ash).  The 
reaction  between  these  compounds  has  been  explained  already  when  the 
neutralisation  of  alkali  in  bore  water  was  under  discussion  (page  155  of  the 
March  issue).  In  that  case  calcium  sulphate  or  gypsum  was  added  to  water 
■containing  carbonate  of  soda,  and  it  was  shown  that  the  result  was  the 
formation  of  calcium  carbonate  and  sulphate  of  soda.  The  same  reaction 
takes  place  when  sodium  carbonate  is  added  to  a  water  containing  calcium 
sulphate. 

Theoretically,  78  parts  of  sodium  carbonate  react  with  every  100  parts 
calcium  sulphate.  Here  again  it  is  necessary  to  add  as  nearly  as  possible  the 
exact  amount  required,  and  the  composition  of  the  original  water  should  have 
been  determined  previously.  The  water  after  the  addition  of  the  soda 
should  be  very  faintly  alkaline.  The  best  way  to  test  this  is  to  take  a  little 
■of  the  clear  water  in  a  glass  and  add  a  few  drops  of  phenol-phthalein,  which 
should  give  a  faint  pink  tinge  to  the  water. 

It  must  not  be  forgotten  that  the  addition  of  any  anti-incrustator,  such  as 
sodium  carbonate,  can  only  prevent  the  formation  of  the  hard  adhesive  scale 
which  is  so  objectionable.  Saline  matter  will  abvays  be  thrown  down  in  the 
form  of  a  mud  or  sludge,  which  must  be  blown  off  periodically  from  the 
highest  to  the  lowest  water-level. 

Other  Substances  used  for  Purifying  Boiler  Waters. 

a.  ANTi-iNCRUSTATOhS  — Caustic  soda  is  often  applied  wdien  both  calcium 
•carbonate  and  sulphate  are  present,  the  soda  converting  the  calcium  carbonate 
into  .sodiuu)  carbonate,  and  this  in  its  turn  acting  on  the  calcium  sulphate 
in  the  manner  described  above.  It  can,  however,  only  be  used  alone  when 
the  calcium  salts  are  present  in  certain  definite  proportions.  When  this  is 
not  the  case  either  lime  or  sodium  carbonate  must  be  used  in  addition. 

Sodium  ahiminate,  a  compound  of  alum  and  soda,  can  be  employed 
■successfully  for  softening  waters  containing  calcium  carbonate,  but  it  has  no 
action  on  calcium  sulphate. 

Sodium  phosphate  is  sometimes  used,  and  has  the  advantage  that  the 
precipitate  formed  is  more  flocculent  than  that  produced  by  sodium  carbonate, 
and  less  liable  to  adhere.     It  is,  however,  very  much  more  expensive  and  it 
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must  be  used  hot,  so  that  it  cannot  be  added  to  the  water  before  it  is  fed  to 
the  boiler.  Neutral  sodium  phosphate  must  be  used  ;  the  acid  phosphate 
corrodes  the  boiler. 

Sodium  fluoride  forms  a  flocculent  and  voluminous  precipitate  with  calcium 
carbonate,  which  is  easily  blown  off.  It  has  the  advantage  over  those 
previously  mentioned,  that  it  is  not  alkaline. 

Permutite  is  an  artificially-made  double  silicate  of  alumina,  similar  hi 
composition  to  the  naturally  occurring  zeolites.  It  is  used  for  softening- 
water  for  household  purposes,  and  is  also  effective  as  an  anti-incrustator. 

Tannin,  sodium  chromntp,  graphite  ai'e  all  used  as  anti-incrustators,  but  it 
must  be  borne  in  mind  that  the  addition  of  an}'^  substance,  and  particularly  of 
any  saline  matter  in  excess,  is  liable  to  induce  priming  or  frothing. 

Kerosene  has  a  mechanical  action  in  preventing  the  scale  from  adhering  to 
the  boiler  by  coating  the  particles  with  a  very  thin  film  of  oil.  Only  refined 
kerosene  or  petroleum  must  be  used,  and,  as  it  is  volatile,  its  effects  are  not 
lasting. 

(6)  Anti-corrosives. — Good  results  are  often  obtained  by  attaching  zinc 
plates  to  the  boiler-bracings,  or  even  by  hanging  zinc  plates  or  spheres  in  the 
water.  The  object  is  to  set  up  galvanic  action  in  which  the  zinc  is  attacked 
and  the  boiler  metal  saved  at  the  expense  of  the  zinc. 

Ghromates  have  been  used  for  the  same  purpose — the  prevention  of  the 
corrosion  of  iron.  It  is  found  that  chromic  acid  and  its  salts  have  a  peculiar 
action  on  iron  by  rendering  the  surface  of  the  metal  "  passive"  and  less  liable 
to  be  corroded. 

Common  salt  and  sal  amm,oniac  have  already  been  mentioned  as  being 
effective  in  the  prevention  of  pitting  due  to  the  presence  of  magnesium 
chloride  in  the  water. 


It  will  be  seen  from  the  above  that  there  is  no  absolutely  certain  means 
of  preventing  the  formation  of  boiler  scale,  even  when  the  composition  of  the 
water  is  known.  At  best,  any  substance  used  is  only  an  ameliorant.  The 
question  is  complicated  because  the  addition  of  any  foreign  substance  does 
not  prevent  the  formation  of  a  deposit,  but,  on  the  contrary,  tends  to  increase 
its  amount,  and  is  liable,  by  introducing  soluble  matter,  to  produce  frothing 
and  priming.  The  only  legitimate  use  of  such  anti-incrustators  is  to  convert 
the  scale-forming  salts  into  a  sludge  or  mud  which  can  be  easily  got  rid  of,  and 
to  prevent  the  formation  of  true  scale. 

These  ameliorants  are  also  best  added  to  the  water  before  it  enters  the 
boiler.  The  question  is  further  complicated  by  the  fact  that  the  formation 
of  scale,  priming  and  corrosion  depend  largely  upon  the  type  of  boiler  used, 
the  nature  of  the  metal,  and  the  temperature  and  pressvire. 

It  is  therefore  not  possible  to  draw  up  any  standard  of  purity  for  waters 
to  be  used  in  boilers. 

(To  be  continued.) 
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Farmers^    Experiment    Plots* 

Wheat  and  Oat  Experiments,  1917-18. 


Riverina  and  South-western  Slopes. 


H.  C.   STENING,  Inspector  of  Agriculture. 

AVheat  experiments  were  conducterl  during  the  1917  season  in  fifteen  different 
districts  throughout  Riverina  and  South-western  Slopes. 

The  following  are  the  names  and  addresses  of  the  wheat-growers  who 
undertook  to  carry  out  the  experiments  on  their  farms  in  co-operation  with 
tlie  Department:  — 

M.  J.  Carew,  "  Selbourne,"  Deniliquin. 

•J.  Charles,  "  Stoneleigh,"  Grong  Grong. 

W.  Cruickshank,  "  Eurowie,"  Marsden. 

R.  O.  Eulenstein,  "  Gracevale,"  Henty. 

D,  and  J.  Gagie,  "  Spy  Hill,"  West  Wyalong. 
F.  Gollasch,  "Pine  Park,"  Milbrulong. 

E.  W.  L.  Gordon,  "  Yanterilla,"  Tubbul. 

H.  M.  Hall  and  Sons,  "  Studbrook,"  Cunningham. 

H.  J.  Horsburgh,  "  Wyuna,"  Beekom. 

C.  H.  Hulrne,  "  Burnley,"  Holbrook. 

Johns  Bros.,  "  Wolloiigough,"  Ungarie  (R.  B.  Robb,  Manager). 

A.  McDonald  "  Bright-View,"  Balldale. 

H.  G.  M.  Thackei-ay,  "  Wootoona,"  Young. 

W.  Thornton,  "  Spring  Farm,"  Berrigan. 
■     E.  G.  Wenke,  "  Sunnyside,"  Walla  Walla. 
In  every  locality  variety  and  fertiliser  experiments  were  carried  out,  and 
on  some  farms  additional  tests  were  made,  such  as  rate  of  seeding,  fallowing, 
crjp-harrowing,  acclimatised  v.  introduced  seed,  early  v.  late  sowing,  &c. 

At  each  centre  the  total  number  of  plots  was  from  thirteen  to  seventeen, 
each  plot  being  three-ijuarters  of  an  acre  in  area.  As  the  experiments  at 
Holbrook  and  Cunningham  were  not  considered  fair  tests,  the  plots  were  not 
harvested  separately.  At  Holbrook  flood  waters  from  a  neighbouring  creek 
caused  the  experimental  area  to  be  inundated  for  some  days,  which  killed  a 
considerable  portion  of  the  crops.  The  experimental  area  at  Cunningham  was 
invaded  by  rabbits,  which  kept  the  crops  grazed  close  to  the  ground  until  late 
in  spring ;  an  excellent  opportunity  was  thus  afforded  for  sorrel  to  take 
possession  of  the  land,  which  had  been  in  cultivation  for  about  thirty  years. 
The  sorrel  inhibited  the  growth  of  tlie  wheat  in  large  patches,  and  precluded 
the  possibility  of  obtaining  comparable  yields. 

In  order  that  late  and  early  maturing  varieties  could  be  sown  seasonably, 
two  sowings  were  made  in  all  districts  except  three,  viz.,  Deniliquin,  Berrigan 
iind  Walla  Walla. 
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The  Season. 

It  is  most  extraordinary  that  there  should  have  been  two  consecutive 
seasons  of  such  abundant  rainfall  as  1916  and  1917.  In  many  respects  these 
two  seasons  were  very  similar;  in  some  districts  the  rainfall  for  1917  was  a 
little  less  than  the  previous  j'ear's  registration,  but  in  others  it  eclipsed  all 
previous  records. 

Frequent  heavy  rains  fell  throughout  the  summer  of  19J6-1917,  which 
caused  the  fallows  to  set  hard  and  encouraged  prolific  weed  growth, 
necessitating  the  use  of  the  disc-cultivator.  This  implement  pulverised  some 
of  the  soils  too  finely.  The  months  of  March  and  April  on  the  whole  were 
very  dry,  and  in  consequence,  all  the  April  sowings  were  made  on  dry  seed- 
beds. The  extent  of  the  rains  during  the  fallow  period  from  the  time  of 
ploughing  till  time  of  seeding  is  shown  in  Table  I. 

Table  I. — Showing  the  Rainfall  during  the  Fallow  Period,  Riverina  and 
South-western  Slopes,  1916-17. 
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pts. 

pts. 

pts. 

pts. 

August 

171 

351 

168 

September    . . 

473 

252 

189 

294 

222 

289 

298 

October 

275 

210 

176 

347 

191 

267 

341 

253 

393 

473 

249 

November     . . 

192 

208 

166 

352 

182 

221 

143 

274 

287 

325 

280 

280 

383 

December 

105 

153 

278 

229 

329 

119 

352 

185 

92 

204 

335 

195 

204 

1917. 

January 

210 

384 

49 

175 

203 

334 

30 

217 

37D 

245 

308 

369 

90 

February 

81 

212 

141 

156 

123 

167 

122 

90 

232 

1.54 

133 

74 

132 

March 

45 

114 

49 

64 

SO 

110 

3 

84 

30 

124 

228 

28 

57 

April   . . 

73 

21 

23 

36 

22 

54 

80 

35 

63 

176 

33 

32 

May 

76 

57 

0 

50 

117 

95 

54 

Total   during  fallow 

■ 

period 

1,454 

1,554 

1,318 

1,710 

'  1,113 

1,210 

1,618 

1,183 

1,492 

1,232 

1  2,222 

1,739 

P;  -2 

Serviceable  rains  fell  during  May,  although  in  a  few  districts  there  was  only 
sufficient  to  cause  the  seed  to  germinate  in  patches,  and  a  complete  germina- 
tion was  not  effected  until  the  general  rains  on  5th  and  6th  June.  In  many 
districts  showers  fell  almost  continuously  throughout  June,  causing  a  suspen- 
sion of  sowing  operations  until  towards  the  end  of  the  month. 

During  the  growing  period  the  rains  were  greatly  in  excess  of  requirements,, 
particularly  during  October  and  November,  the  development  of  the  red-rust 
fungus  being  encouraged  ;  high  winds,  combined  with  the  rains,  caused  some 
crops  to  lodge.  However,  the  crops  generally  were  not  so  soft  and  sappy  as 
in  the  previous  year,  and  consequently  they  resisted  both  the  rust  and  the 
storms  more  successfully.  An  exception  was  at  Tubbul,  where  a  heavy  rain 
and  windstorm  on  1st  December  completely  flattened  out  the  crops. 

At  Henty  the  plots  were  located  on  low-lying  land  that  was  water-logged 
throughout  the  winter  and  spring,  and  in  consequence  the  growth  was 
retarded  and  the  production  of  satisfactory  yields  was  prevented. 

A  hailstorm  occurred  at  Young  on  23rd  September,  and  the  crops  of 
Federation,  Hard  Federation,  and  Canberra,  which  were  more  advanced  than 
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the  other  varieties,  were  severely  damaged.     Second  growth  was  made,  and 
while  poor  yields  were  harvested  from  the  Federation  and  Hard  Federation, 
a  very  tine  crop  of  Canberra  was  produced,  which  yielded  nearly  28  bushels. 
Table  II  shows  the  distribution  of  the  rainfalls  during  the  growing  period 
at  the  farms  where  the  experiments  were  conducted. 


Harvesting  Improved  Steinwedel  Wheat  at  West  Wyalong. 


Table  II. — Showing  the  Rainfall  during  the  Growing  Period,  Riverina  and 
South-western  Slopes,  1917. 
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96 
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77 
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60 
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.■?64 
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383 

•July 

50 

224 
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82 

207 
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303 

391 

384 

188 

332 

August 

■201 

268 

260 

265 

234 

175 

462 

249 

254 

298 

390 

205 

295 

September    . . 

398 

150 

204 

255 

162 

190 

222 

120 

339 

262 

301 

168 

337 

October 

157 

334 

401 

290 

260 

248 
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Xovember     . . 
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434 

332 
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20 
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6 

64 
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•• 
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1,438 

1,680 

1,842 

2,069 

1,460 

1,487 

2,581 

1,467 

2,070 

2,361 

2,583 

1,534 

2,429 

Total  during  growing  period 

of  the  late-sown  crops. . 

1,304 

1,554 

1,938 

1,328 

1,391 
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2,321 

1,996 
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Average  yield  of  varieties. . 

32  18 

30    5 

27  16 

26  34 

24  32 

24  28 

24  22 

22    0 

21  10 

21    0 

19  34 
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11  42 
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In  order  to  show  the  relation  between  rainfall  and  yield,  the  average  yield 
from  all  varieties  at  each  locality  is  also  given.  The  plot  where  the  lowest 
rainfall  was  recorded,  viz.,  Grong  Grong,  has  returned  the  highest  average 
yield  ;  and  of  the  eight  districts  giving  the  best  average  yields  only  two 
registered  more  than  20  inches,  and  these  were  located  on  well-drained  slopes. 
Of  the  five  plots  that  averaged  lowest,  the  rainfall  was  below  20  inches  at 
only  one,  and  that  was  Berrigan,  where  the  low  yield  was  due  to  the  ravages 
of  mice,  which  destroyed  fully  50  per  cent,  of  the  seed  shortly  after  sowing, 
very  thin  stands  being  the  consequence. 

These  comparisons  of  yield  and  rainfall  support  the  inference  from  the 
previous  year's  results  that  a  precipitation  of  more  than  20  inches  during  the 
growing  period  is  inimical  to  the  production  of  high  yields. 

Soil  and  Cultural  Notes. 

Grong  Grong. — The  soil  was  a  red  loam  ;  cropped  for  the  second  time  ; 
ploughed  4 1  inches  deep,  and  harrowed  at  the  end  of  August,  1916 ;  disced 
and  harrowed  before  sowing ;  early  sowing  made  on  a  dry  seed-bed  on  24th 
April,  at  the  rate  of  47  lb.  seed  and  42  lb,  superphosphate  per  acre  ;  late 
sowing  made  on  a  moist  seed-bed  on  30th  May,  at  the  rate  ef  56  lb  seed 
and  56  lb.  superphosphate  per  acre ;  harrowed  after  drilling ;  harv.  sted 
15th  December.      Warden  and  Yandilla  King  lodged. 

West  Wyalong. — Soil  red  loam,  which  had  produced  five  crops  previously  ; 
ploughed  4  inches  deep  in  August  :  disced  early  in  March  ;  early  sowing 
made  on  a  dry  seed-bed  on  25th  April,  at  the  rate  of  60  lb.  seed  and  56  lb. 
superphosphate  per  acre  ;  late  sowing  made  on  a  wet  seed-bed  at  the  rate  of 
60  lb.  seed  and  56  lb.  superphosphate  per  acre.  The  late-sown  crops  were 
severely  thinned  by  the  ravages  of  mice;  harvested  13th  December, 
Canberra,  Bunyip,  Steinwedel,  and  Warden  were  badly  damaged  by  storm-., 
with  consequent  loss  of  grain. 

Deniliquin. — Grey  loam  ;  new  land  ;  ploughed  5  inches  in  July  ;  spring- 
toothed  in  March  and  again  in  April ;  harrowed  in  May  ;  drilled  on  1 6th  May 
on  a  moist  seed-bed,  at  the  rate  of  47  lb.  seed  and  56  lb.  superphosphate  per 
acre  ;  crops  harrowed  at  the  end  of  June  ;  harvested  2nd  and  3rd  January ;^ 
1918.  The  crops  of  Canberra,  Improved  Steinwedel,  Bunyip,  and  King's 
Early  lodged. 

Mithrulong. — Red  loam  ;  old  land  ;  ploughed  5  inches  deep  first  week  in 
September  ;  harrowed  9th  October  ;  scarified  4th  and  5th  November  and  again 
on  20th  and  21st  March  ;  harrowed  11th  April ;  early  sowing  made  on  7th 
May  on  a  moist  seed-bed,  at  the  rate  of  50  lb.  seed  and  56  lb.  superphosphate 
per  acre  ;  late  sowing  made  on  5th  June  on  a  moist  seed-bed,  at  the  rate 
of  58  lb.  seed  and  56  lb.  superphosphate  per  acre;  crops  harrowed  13th 
September.  Stands  were  thin  as  result  of  the  depredations  of  mice.  Early 
varieties  harvested  15th  December,  late  varieties  22nd  December. 

Marsden. — Red  loam  soil,  which  had  carried  seven  crops  previously ; 
ploughed  4  inches  early  in  October  ;  skim-ploughed  1st  April ;  cultivated 
across ;  early  sowing   made  on   27th  April  on  a  dry  and  cloddy  seed-bed,  at 
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the  rate  of  48  lb.  seed  and  42  lb.  superphosphate  per  acre ;  late  sowing  made 
on  25th  May  on  a  dry  and  cloddy  seed-bed,  at  the  rate  of  58  lb.  seed  and 
56  lb.  superphosphate  per  acre;  harvested  15th  December.  Stands  were 
thin  owing  to  depredations  of  mice.  The  grain  of  all  varieties,  excepting 
Canberra  and  Yandilla  King,  was  "pinched." 

Ungarie. — Red  loam  ;  new  land  ;  ploughed  4  inches  deep  in  September  ; 
disced  in  March ;  early  sowing  made  on  26th  April  on  a  dry  seed-bed,  at  the 
rate  of  46  lb.  seed  and  42  lb.  superphosphate  per  acre  ;  late  sowing  26th  May 
on  a  moist  seed-bed,  at  the  rate  of  50  lb.  seed  and  56  lb.  sujierphosphate  per 
acre;  harvested  14th  December. 


Wheat  Experiments  at  Grong  Grong. 
Clarendon  (late  sowing),  31  bushels  6  lb  per  acre.  Canberra  (late  sowing),  34  bushels  55  lb.  per  acre. 


Young. — Red  loam  ;  four  crops  previously  ;  ploughed  5  inches  deep  at  end 
of  July ;  harrowed  in  spring ;  prior  to  sowing  disced,  harrowed,  and  cross- 
harrowed  ;  early  sowing  made  on  a  moist  seed-bed  on  4th  May,  at  rate  of  4S  lb. 
seed  and  56  lb.  superphosphate  per  acre;  late  sowing  on  •21st  June  on  a 
moist  seed-bed,  at  rate  of  56  lb.  seed  and  56  lb.  superphosphate  per  acre  ; 
harvested  28th  and  29th  December.  Late-sown  crops  were  thinned  by  mice, 
and  a  hailstorm  on  23rd  September  severely  damaged  the  crops  of  Federa- 
tion, Hard  Federation,  and  Canberra,  which  subsequently  made  second 
growth.  Grain  of  all  varieties,  excepting  Canberra,  Warden,  and  Cleveland, 
was  pinched. 
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Beckom. — Red  loam ;  four  crops  previoussly  ;'  ploughed  4  inches  in  Sep- 
tember ;  disced  1st  March  and  again  on  1st  April ;  early  sowing  made  on  a  dry 
seed-bed  on  30th  April,  at  the  rate  of  50  lb.  seed  and  56  lb.  supei'phosphate 
per  acre  ;  late  sowing  made  on  29th  May,  at  the  rate  of  56  lb.  seed  and  56  lb 
superphosphate  per  acre;  harvested  19th  December.  The  ravages  of  mice 
wei'e  responsible  for  thin  crops. 


iii^iiiiij 


Wheat  Experiments  at  Grong  Grong. 


Yandilla  King  (mid-season  sowing-), 
33  bushels  20  lb.  per  acre. 


Warden  (mid-season  sowing), 
31  bushels  44  lb.  per  acre. 


Balldale. — Red  loam,  cultivated  for  over  twelve  years  ;  ploughed  5^ 
inches  in  September  ;  harrowed  in  October  ;  disced  second  week  in  April  ; 
harrowed  first  week  in  May ;  early  sowing  made  8th  May  on  a  moist  seed- 
bed, at  the  rate  of  54  lb.  seed  and  56  lb.  superphosphate  per  acre  ;  late  sowing 
on  23rd  June  on  a  wet  seed-bed,  at  the  rate  of  62  lb.  seed  and  56  lb.  super- 
phosphate per  acre ;  harvested  19th  and  28th  December.  The  crops  were 
thin  as  a  result  of  depredations  of  mice  on  the  seed  and  seedlings. 

Walla  Walla  — Red  loam  ;  seven  crops  previously  ;  ploughed  5  inches  in 
October  ;  harrowed  in  November  ;  scarified  in  the  middle  of  March  ;  drillerl 
10th  May  on  a  wet  seed-bed  ;  harvested  31st  December  and  2nd  January. 
The  crops  were  thinned  by  mice.  Marshall's  No.  3  and  Currawa  lodged  in 
patches. 
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Tuhbul, —  Red  loam  ;  new  land  ;  ploughed  5  inches  in  August ;  disced  and 
harrowed  first  week  in  April ;  early  sowing  made  on  a  moist  seed-bed  on  2nd 
May,  at  the  rate  of  50  lb.  seed  and  42  lb.  superphosphate  per  acre  ;  late 
sowing  made  on  a  moist  seed-bed  on  6th  June,  at  the  rate  of  56  lb.  seed  and 
56  lb.  superphosphate  per  acie  ;  harvested  28th  and  29th  December.  All 
crops,  excepting  the  late-sown  Federation,  lodged  badly,  and  only  portions  of 
the  yields  were  recovered.  The  grain  of  all  varieties,  excepting  Canberra  and 
Bomen,  was  pinched. 

Berrigan.  —  Chocolate  clay  loam  ;  about  seventeen  years  under  cultivation  ; 
ploughed  4^  inches  in  July ;  harrowed  in  July  ;  disced  in  February  and 
again  early  in  May ;  harrowed  and  cross-harrowed  prior  to  drilling ;  sown 
on  1 8th  May  on  a  moist  seed-bed,  at  the  I'ate  of  50  lb.  seed  and  56  lb.  super- 
phosphate per  acre ;  harvested  27th  and  28th  December.  Mice  destroyed 
fully  50  per  cent,  of  the  seed,  and  the  lodgment  of  water  in  depressions  killed 
patches  of  the  crops.     Canberra  lodged. 

Henty. — Red  loam,  in  cultivation  about  thirty-five  years  ;  ploughed  6  inches 
end  of  October ;  harrowed  and  cross-harrowed  first  week  in  November  ; 
spring-toothed  and  harrowed  prior  to  sowing;  early  sowing  made  11th  May 
on  a  moist  seed-bed,  at  the  rate  of  52  lb.  seed  and  56  lb.  superphosphate  per 
acre;  late  sowing  made  19th  .June  on  a  wet  seed-bed,  at  the  rate  of  5S  lb. 
seed  and  56  lb.  superphosphate  per  acre  ;  harvested  -Slst  December  and  1st 
January.  The  crops  were  thin  owing  to  depredations  of  mice.  The  land 
was  water-logged  through  the  winter  and  spring  months,  precluding  the 
possibility  of  high  yields. 

Variety  Trials. 

In  ten  districts,  two  sowings  were  made,  so  that  the  early-maturing 
varieties  could  be  sown  seasonably  during  the  latter  portion  of  the  sowing 
period.  All  varieties  were  manured  with  56  lb.  superphosphate  per  acre, 
excepting  at  Grong  Grong,  Ungarie,  Marsden,  and  Tubbul,  where  42  lb.  per 
acre,  was  the  quantity  applied  to  the  early-sown  crops. 

Federation  and  Yandilla  King  were  grown  in  every  district,  and  the 
yields,  therefore,  afford  a  basis  for  comparison  with  other  late  and  mid-season 
varieties ;  Federation  and  Canberra  will  serve  a  similar  purpose  with  the 
varieties  included  in  the  late  sowings.  As  was  the  case  in  the  previous 
season,  the  rain  in  spring  and  early  summer  provided  a  long  growing  period, 
which  favoured  the  late-maturing  varieties,  such  as  Yandilla  King  and  Major, 
which  have  returned  the  highest  yields  of  the  early-sown  crops. 

A  wet  season  is  generally  considered  unsuitable  for  Federation,  y^t  the 
average  of  the  yields  of  this  variety  on  all  plots  is  2-3  bus.  48  lb.,  which  is 
most  satisfactory.  The  best  yields  for  this  variety  were  obtained  in  those 
districts  where  the  rainfall  during  the  growing  period  was  less  than  20  inches. 
In  three  of  these  districts  Federation  was  top-yielder,  and  at  Deniliquin  it 
returned  the  highest  individual  yield  on  the  southern  plots,  viz.,  37  bus.  40  lb. 
While  rust  was  much  in  evidence  on  this  variety,  not  very  much  damage  was 
done  by  the  fungus,  and  in  all  but  three  or  four  districts  the  grain  sample 
was  mo'it  satisfactory. 
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Table  III. — Showing  Results  of  Variety  Trials,  Riverina  and 
South-western  Slopes,  1917. 


Varietv. 


(a)  Early  and  Mid-season  Sowing. 
(45  to  60  lb.  seed  per  acre ;  42  to  56  lb.  superphosphate  per  acre.) 


bi 

be 

"3 

o 

o 
"3 

c 

be 

S 

O 
bo 
s 
2 
o 

1 

3 
2" 
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"3 
1 

1 
1 

c 

bi 

c 

3 
o 

>- 

o 

g 

"3 
1 

1 

3 

G 

Federation 
Yandilla  King- 
Major 
Warden 
Bomen 

MarslialVs  No.  3  . , 
Roseworthy 
Penny 
Currawa    . . 
Olevelaiid  . . 
Marquis 
Improved      Stein 

wedol. 
Canberra    . . 
Bunyip 
King's  Early 
Clarendon . . 
Hard  Federation 


b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

b.  lb. 

29  27 

32  S8  37  40 

24  17 

25  42 

31  17 

tl5  28 

21  55 

20  44 

20  40 

*20  17 

18  19 

•33  20 

30  41 

27  29 

30  43 

24  3e 

27  56 

30  11 

22  23 

19  48 

19  56 

*20  9 

20  48 

34  40 

31  10 

32  45 

28  51 

18  41 

33  44 

22  39 

19  47 

21  48 

*23  52 

23  1 

*31  44 

*27  25 
33' 16 

25  35 

\[ 
*22'36 

*27  23 
•26  44 
•23  29 
21  47 

25  0 
28  52 

26 '20 

■■ 
•■ 

20  16 

30  0 

25 '47 
27  16 

28'  9 

24  28 
22  5 

25'  3 

21  15 
21  40 
21  52 
20  32 

14' 58 

26 '51 

18  25 
27  31 

*21  27 
20  8 

•19' 39 

19  39 

*16'48 
*16  13 

21  24 
23  37 

26  33 
*13  29 

13  25 

b.  lb. 

10  47 

13  0 
12  21 
12  52 

11  16 

14  52 

12  48 
10  55 


(6)  Late  Sowing. 
(50  to  65  lb.  seed  per  acre  ;  56  lb.  superphosphate  per  acre.) 


Federation 

.i  33  29 

31  26   .. 

24  5 

2b  19 

25  43 

tlO  55 

21  3 

22  13 

8 

41 

Canberra  . . 

■  t  34  55 

*28  19.  .. 

31  35 

29  53 

26  39 

t27  52 

22  49 

30  19 

*19  15 

13  U 

Bunyip 

.1 

*26  23;  .. 

17  19 

23  34 

20  25 

Improved   Stei 

wedel. 
Hard  Federation 

1-;  31  47 

26  0,  .. 

23  40 

17  23 

.'  30  19 

31  61i  .. 

25  56 

23  48 

tl4  17 

7  4* 

Clarendon. . 

.  31  6 

31  42;  . . 

King's  Early 

28  37 

20  53 

Bomen 

25  56 

*25  6 

Florence  . . 

18  31 

*12  15 

Comeback  .  * 

27  0 

Cedar 

32  55 

Firbank 

19  8 

*  These  crops  were  so  badly  damaged  by  windstorms  that  the  total  yields  could  not  be  recovered.  The 
yields  are  therefore  not  strictly  comparable. 

t  These  crops  were  cut  by  a  severe  hailstorm  on  23rd  September,  and  subsequently  fresh  growth  was 
made.     The  yields  are  those  harvested  from  the  second  growth. 

Yandilla  King  proved  fairly  rust-resistant,  and  returned  an  average  yield 
on  all  plots  of  24  bus.  43  lb.,  or  1  bushel  per  acre  better  than  Federation. 
These  two  varieties  have  been  grown  in  all  districts  in  the  south  for  six  years, 
and  the  comparison  of  the  average  yields  for  this  period  is  in  favour  of 
Federation  to  the  extent  of  a  quarter  of  a  bushel  per  acre. 

The  season  was  very  favourable  for  such  a  late  maturing  wheat  as  Major, 
and  the  results  of  the  tests  strengthen  the  high  opinion  of  the  variety  formed 
last  year.  It  was  top-yielder  in  three  districts,  and  the  average  of  its  yields 
was  25  bus.  16  lb.,  or  51  lb.  per  acre  better  than  the  average  of  the  yields 
of  Yandilla  King  in  the  same  districts.  In  normal  seasons  it  is  expected  to 
be  too  late  in  maturity  to  be  so  successful  in  the  drier  areas,  but  it  may  be 
strongly  recommended  for  the  cooler  portions,  particularly  on  "  strong  "  soils 
where  crops  tend  to  lodge,  for  it  will  stand  up  better  than  any  other  variety 
in  general  cultivation.     It  is  liable  to  rust. 
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Warden  has  proved  itself  a  tip-top  dual-purpose  variety.  It  has  returned 

satisfactory  yields  of  grain,  but  its  strong  recommendation  is  its  capacity  to 

yield  heavy  crops  of  hay  of  prime  quality.     Unfortunately  it  matures  rather 
late,  but  is  earlier  than  Zealand. 

The  results  of  the  tests  with  Bomen  have  again  emphasised  its  merit  as  a 
dual-purpose  wheat.  It  gave  the  highest  yield  in  two  of  the  six  districts  in 
which  it  was  tested,  and  the  average  of  its  yields  exceeds  the  average  of  the 
yields  harvested  from  any  other  variety  sown  early  in  the  same  six  districts. 
It  is  also  in  great  favour  as  a  hay  variety,  is  rust-resistant,  and  stands  up 
splendidly  for  a  tall  variety.  Bomen  has  now  been  tested  on  the  experiment 
plots  for  five  years  with  great  success,  and  it  is  remarkable  that  it  is  not  more 
extensively  grown. 


Wh-ii  L.'      iments  at  Grong  Grong 
Major  (mid-seaso  i  sowing-),  34  bushels  40  lb.  per  acre.  Federation  (late  sowing),  33  bushels  29  lb.  per  acre. 


Marshall's  No.  3  as  usual  yielded  well  in  the  eastern 
It  was  .top  yielder  in  two  of  the  six  districts  where 
average  at  the  six  centres  was  not  as  high  as  that  of 
same  places.  This  was  due  mainlv  to  the  fact  that 
straw  than  Yandilla  King,  and  therefore  suffei-ed  loss 

Hoseivorthy,  which  comes  from  South  Australia,  was 
on  the  experimental  plots.  It  appears  to  be  a  selection 
possessing  characteristics  very  similar  to  that  variety, 


portions  of  the  district, 
it  was  tested,  but  the 
Yandilla  King  at  the 
it  possesses  a   weaker 

owing  to  lodging. 

tried  for  the  first  time 
fi-om  Marshall's  No.  3, 
but  having-  a  .stronsrer 
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straw.  If  it  proves  as  satisfactory  as  a  yielder,  it  will  be  a  valuable  acquisi- 
tion, lu  this  season's  test  it  beat  ]\Jarsliairs  No.  3  at  Young,  but  the  average 
yield  was  |  bushel  behind  the  average  yield  of  the  older  variety  in  the 
same  districts.  However,  the  crops  of  Roseworthy  were  on  the  whole  much 
thinner  than  those  of  Marshall's  No.  3,  and  probably  further  trials  may  prove 
it  quite  as  good  a  yielder. 

Currawa  was  tested  in  four  districts,  in  two  of  which  it  returned  the 
highest  yield  ;  its  average  yield  was  about  equal  to  that  of  Yandilla  King  in 
the  same  districts.  In  addition  to  weakness  of  straw,  the  grain  of  this  variety 
was  peculiarly  affected  in  some  instances;  some  of  the  gi-ain  was  pinched  and 
discoloured,  v.'hile  the  skin  covering  the  germ  of  much  of  the  normal-sized 
grain  was  brownish-black  in  colour.  Affected  samples  are  not  in  favour 
with  millers.  Tests  have  proved  that  the  germinating  capacity  of  the"  atft-cted 
grain  is  not  appreciably  diminished. 


/   .  ,/,/ 


Wheat  Experiments  at  Milbrulong. 

King's  Early  (late  sowing),  28  bushels  3/  lb.  per  acre.  Penny  (early  sowing),  26  bvishels  20  lb.  pe   acre. 


Penny  is  a  variety  on  its  first  trial  in  the  experiment  plots.  It  originated 
in  Western  Australia,  and  possesses  characteristics  somewhat  similar  to 
Dart's  Imperial.  It  was  tested  in  three  districts,  but  it  was  outyielded  by 
standard  varieties  in  each  instance. 

The  other  late-maturing  varieties  tested  were  Cleveland  and  Marquis. 
Although  the  season  should  have  been  favourable  for  them,  the  results  are 
not  very  satisfactory  in  comparison  with  otht-r  varieties. 
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With  regard  to  early-maturing  varieties,  there  is  one  variety  which  stands 
out  above  ;ill  others,  and  that  is  Canberra.  It  was  tested  in  all  the  late  sow- 
ings, viz.,  ten,  and  it  was  top-yielder  in  every  district  but  two,  and  in  those 
there  was  loss  of  grain  due  to  lodging,  Canberra  returned  a  yield  of  just 
under  35  bushels  at  Grong  Grong,  and  the  average  of  the  yields  in  all  the 
late-sown  plots  was  26 1  bushels,  which  is  the  highest  average  of  all  varieties 
grown  in  the  same  districts,  whether  they  were  sown  early  or  late.  This  is  a 
truly  remarkable  performance.  The  grain  in  every  instance  was  a  very  good 
sample,  even  in  districts  where  other  varieties  were  pinched,  which  demon- 
strates that  it  is  not  susceptible  to  damage  by  rust.  Canberra  has  now  been 
tested  for  four  years  on  the  experiment  plots,  and  has  proved  its  superiority 
over  all  other  early  maturers  as  a  grain  producer.  It  can  be  recommended 
to  be  grown  in  preference  to  Bunyip,  which  it  has  easily  outyielded  in  every 
instance  where  the  two  varieties  have  been  grown  together  during  the  past 
four  years.  It  matures  a  shade  later  than  Bunyip,  and  is  just  as  weak  in  the 
straw,  but  the  straw  is  not  so  brittle  as  that  of  Bunyip.  It  is  important  that 
Canberra  should  not  be  sown  until  the  latter  portion  of  the  sowing  season, 
otherwise  there  is  a  tendency  for  it  to  lodge. 


,  t\   {.  I 


Wheat  Experiments  at  West  Wyalong. 

Warden  (early  sowin<r).  '-i'  bushels  25  lb.  per  acre. 

Improved  Steinwedel  prefers  a  drier  sea.son.  It  supplies  the  need  for  an 
early-maturing  dual-purpose  variety,  and  for  early  hay  it  is  one  of  the  best. 

Hard  Federation  was  tested  in  the  late  sowings  in  six  districts,  in  three 
of  which  it  yielded  better  than  Federation,  but  the  average  of  all  its  yields 
did  not  equal  the  average  yield  of  Federation  in  the  same  districts.     Three 
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years  comparative  tests  with  the  two  varieties  indicates  that  for  early  or  mid- 
season  sowing  Hard  Federation  cannot  compete  as  a  grain  producer  with 
Federation,  nor  is  it  as  safe  a  crop  owing  to  its  weaker  straw.  Its  chief 
recommendation  is  the  fine  quality  of  its  grain. 

Clarendo.v  is  a  new  variety  which  matures  about  the  same  season  as  Hard 
Federation.  It  was  tested  in  three  districts  and  returned  fair  yields,  but  its 
chief  quality  appears  to  be  its  strength  of  straw,  for  it  stood  up  better  than 
any  other  early-maturing  variety.  It  carries  its  head  erect,  which  facilitates 
stripping,  but  also  allows  rain  to  enter  the  ear,  and  in  consequence  the  grain 
becomes  bleached. 

There  was  only  one  test  of  Cedar,  and  that  was  at  West  Wyalong,  where 
it  returned  the  highest  yield  of  the  late  sowing.  Unfortunately,  this  strong 
red  variety  is  very  tough  to  strip.  Bomen  was  top-yielder  of  the  late  sowing 
at  Tubbul.  The  other  early-maturing  varieties  tested  were  Bunyip,  Florence,. 
King's  Early,  Comeback,  and  Firbank,  but  they  were  all  outyielded  by 
Canberra. 

The  varieties  which  have  given  the  best  results  this  season  are  Bomen,^ 
Major,  Yandilla  King,  Currawa,  Marshall's  No.  3,  and  Federation  for  early 
and  mid-season  sowing,  and  Canberra  for  late  sowing. 

Fallowing  Tests. 

In  four  districts  one  plot  was  left  unfallowed,  in  order  that  the  yield  of  the 
crop  grown  thereon  might  be  compared  with  that  produced  on  fallowed  land. 
Unfortunately,  a  large  proportion  of  the  seed  sown  on  the  unfallowed  plot 
in  two  of  the  districts,  viz.,  Walla  Walla  and  Henty,  was  destroyed  by  mice, 
and  as  a  fair  comparison  could  not  be  made  with  the  yield  of  the  fallowed 
plots,  the  yields  are  not  published.  It  was  the  general  experience  that  seed 
sown  on  fallowed  land  did  not  suffer  nearly  so  severely  from  the  depredations 
of  mice  as  that  on  unfallowed  land,  doubtless  owing  to  the  fallowed  seed-bed 
being  better  compacted. 

It  was  the  intention  that  the  unfallowed  plot  should  be  ploughed  as  soon 
as  the  land  was  in  suitable  condition  for  ploughing  after  1st  March.  At 
Milbrulong,  however,  the  unfallowed  plot  was  ploughed  during  the  first  week 
in  February ;  even  so,  there  Avas  an  increase  of  89  per  cent,  in  the  yield  on 
the  fallow.  Owing  to  a  dry  spell,  the  unfallowed  plot  was  too  hard  to  be 
ploughed  satisfactorily  up  to  the  time  of  the  early  sowing,  and  it  was  not 
until  just  before  the  time  of  the  late  sowing  that  the  land  was  in  a  suitable 
condition  to  plough.  A  comparison  of  the  yield  from  the  fallowed  land  sown 
at  the  same  time  and  under  the  same  conditions  shows  that  a  45  per  cent, 
increase  in  the  yield  was  obtained  as  the  result  of  fallowing.  The  early -sown 
plot  on  fallowed  land  yielded  31  bus.  17  lb.,  and  for  the  purpose  of  proving 
the  benefits  of  fallowing,  it  would  be  quite  fair  that  this  yield  should  be 
compared  with  the  yield  of  the  unfallowed  plot  sown  later,  for  it  was  on 
account  of  the  land  being  fallowed  that  it  could  be  sown  early.  Such  a  com- 
parison shows  an  increased  jdeld  of  77  per  cent,  in  favour  of  fallowing. 
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Table  IV.— Showins;  Results  of  Fallowincj  Tests. 


bus.    lb. 

1 

1       bus.    lb. 

Milbrvilong 

Federation 

24     17 

12     49 

Ungarie 

)> 

26     43 

17     38 

The  results  support  the  deductions  from  the  previous  season's  tests— that 
even  in  yeai-s  of  abnormally  heavy  rainfall  the  yields  may  be  increased  by 
the  adoption  of  a  proper  system  of  fallowing.  The  increases  this  season  are 
even  more  striking  than  those  of  the  previous  year. 

Acclimatised  versus  Introduced  Seed. 
Tests  were  conducted  in  four  districts  to  compare  the  x-esults  of  seed  intro- 
duced by  the  Department  (which  had  been  produced  at  Bathurst  Experi- 
ment Farm)  with  seed  that  had  been  acclimatised  to  the  district.  The  latter 
was  the  product  of  seed  that  had  been  introduced  on  the  experiment  plots 
one  to  three  years  previously,  and  that  had  since  been  carefully  graded  and 
grown  in  the  district. 

Table  V. — Acclimatised  versus  Introduced  Seed. 


Variety. 

Yield  per  acre. 

Locality. 

Acclimatised 
Seed. 

Introduced 
Seed. 

bus.     lb. 

bus.     lb. 

West  Wyalong 

Federation 

.        32     18 

32     58 

Deniliquin 

,, 

36     49 

37     40 

Young             

!) 

10     10 

10     55 

Walla  Walla 

„ 

22     55 

20     40 

There  was  a  slight  increase  in  the  yield  from  the  introduced  seed  in  every 
district  but  Walla  Walla,  where  the  germination  of  the  introduced  seed  was 
not  very  satisfactory.  The  abnormal  season  no  doubt  interfered  with  the 
value  of  this  test.  It  has  been  the  experience  in  more  normal  seasons  that 
increased  yields  have  been  obtained  in  the  drier  districts  from  acclimatised 
seed. 

Early  vtrtiui<  Late  Sowing. 

This  test  was  carried  out  with  tlie  mid-season  variety  Federation,  early  and 
late  sowings  being  made  in  nine  localities,  but  in  every  instance  the  sowings 
were  made  within  the  normal  sowing  season  of  the  particular  district. 
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Table  YI. — Earlv  versus  Late  Sowine'. 


Local  itv. 

Early  Sowing. 

Late  Sowing. 

Date  of  Sowing-. 

Yield  per  acre. 

Date  of  Sowing. 

Yield  per  acre. 

1917. 

bus.    lb. 

1917. 

bus. 

lb. 

Grong  Grong     ... 

24  April     ... 

29     27 

30  May 

33 

29 

West  Wyalong... 

2r,      „       ... 

32     58 

24     „ 

31 

26 

MilbruloDg 

7  May       ... 

24     17 

5  .June 

24 

5 

Marsden... 

27  April      ... 

25     42 

25  May 

__ 

25 

19 

Ungarie 

26      „ 

31     17 

26     ,, 

25 

43 

Young     ... 

4  May 

15     28 

21  .June 

10 

55 

Balldale 

8     ,, 

20    44 

23     ,, 

21 

3 

Tubbiil 

o 

20     17* 

6     „ 

.. 

22 

13 

Henty     

11     ,, 
?e        

10     47 

19     „ 

8 

41 

A  vera 

23    26 

22 

32 

*  This  crop  was  so  badly  damaged  by  windstorms  tfiat  the  total  yield  was  not  recovered. 

Althouglt  the  season  with  its  mild  winter  and  spring  rains  was  favourable 
for  late-sown  crops,  yet  the  average  of  the  yields  of  the  early-sown  crops  is 
nearly  1  bushel  l)etter  than  the  average  of  the  others. 

Rate  of  Seeding  Tests. 

In  order  to  determine  the  best  quantity  of  seed  to  sow  per  acre,  three  plots 
were  sown  at  various  rates  of  seeding — light,  medium,  and  heavy — in  five 
different  districts.  The  quantity  of  seed  used  for  the  medium  seeding  was 
what  is  considered  a  fair  standard  for  the  district,  according  to  the  time  of 
sowing.  The  light  and  heavy  seedings  were  12  lb.  below  and  12  lb.  above  the 
standard  respectively,  or  as  near  thereto  as  the  drill  could  be  set  to  sow. 

Table  VII.— Rate  of  Seeding  Tests. 


Variety. 

- 
Date 

Light  Seeding. 

Medium  Seeding. 

Heavy  Seeding. 

Locality. 

of 

Sowing. 

Seed  per 

Yield  per 

Seed  per 

Yield  per 

Seed  per 

Yield  per 

acre. 

acre. 

acre. 

acre. 

acre. 

acre. 

lb. 

bus.  lb. 

lb. 

bus.  lb. 

lb. 

bus.  lb. 

Marsden 

Federation 

27  April.. 

■ii            21    48 

4.5 

25    42 

57 

25     48 

Ungarie 

,, 

26    „     .. 

34        '     27    20 

46 

31     17 

58 

32     12 

Beckoni 

„ 

30    ,,    .. 

3S             21    33 

bO 

21     h5 

62 

23      0 

Balldale 

,, 

8  May  .. 

40 

19    11 

52 

20    44 

64 

20     52 

Berrigan 

A\ 

18    „     .. 

38 

17    28 
21-   28 

50 

18    19 

62 

19     45 

era 

ye.. 

23    35 

24     19 

In  every  instance  the  highest  yield  was  returned  by  the  heavily-seeded 
plot,  and  the  average  increases  of  2  bus.  7  lb.  and  2  bus.  51  lb.  returned  by 
the  medium  and  heavy  seedings  respectively  over  the  light  seedings  is  greater 
than  in  previous  years.  This  is  attributed  to  the  destruction  of  seed  and 
seedlings  by  mice,  which  considerably  reduced  the  stands. 
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Manurial  Experiments. 

Ill  all  districts  tests  were  carried  out  to  determine  the  best  quantity  of 
superphosphate  to  apply  to  wheat.  At  each  centre  for  this  pui'pose  four  plots 
were  sown,  one  beinj^  unmanured  and  the  remainder  receiving  varying  .appli- 
cations of  superphosphate. 

Table  A'III. — Manurial  Experiments. 


Locality 


Grong  Grong  .. 

West  Wyalong 

Deniliquin 

Milbrulong 

Marsden 

Ungarie 

Young* 

Beckom 

Balldale 

Walla  Walla 

Tubbul  t 

Berrigan 

Hentv  ... 


Variety. 


<u 

a 

JJ 

■g.21 

.•§.£ 

.f£ 

.1-2:' 

5 

0)   o. 

o. 

A 

O. 

a 

^ 

3 

s 

S 

3 

tn 

CO 

M 

M 

Federation 


Yandilla  King, 
Federation    ... 

Yandilla  King. 


Average 
Percentage  increase. 


bus 

.  lb. 

27 

38 

25 

7 

28 

29 

16 

32 

18 

33. 

23 

53 

11 

47 

15 

57 

16 

52 

8 

53 

15 

28 

19 

13 

11 

33 

18 

27 

bus 


lb. 


21     43 

'28     12 


18 


21 


bus.   lb. 

32  17 

36  36 

22  1 

25  42 

31  17 

15  0 

21  47 

19  56 
18  13 

20  17 
20  35 
11  49 


bus 

33 

31 

37 

24 

•24 

30 

15 

21 

20 

19 

20 

18 

13 


lb. 
29 
26 
40 
17 
33 
51 
28 
55 
44 
43 
37 
19 

0 


24       0 
30 


bus 

lb 

33 

45 

34 

3 

37 

15 

26 

4 

is' 

12 

24 

3 

21 

3 

16 

29 

22 

7 

19 

39 

13 

5 

1 

bus.  lb. 
33     15 


*  These  crops  were  severely  cut  by  hailstorms. 

+  These  crops  were  badly  damaged  by  windstorms. 


Tablk  IX. 

— Showing 

Increase  per 

acre  attributable  to  Manure. 

28  lb. 

42  lb. 

56  1b. 

70  lb.                     84  lb. 

Locality. 

Superphosphate 

Superphosphate 

Superphosphate 

Superphosphate  Superphosphate 

per  acre. 

per  acre. 

per  acre. 

per  acre               per  acre. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

Grong  Grong 

4     39 

5     51 

6      7 

West  Wyalong 

6     19 

8    56 

8      8   . 

Deniliquin  ... 

8      7 

9     11 

8    46 

Milbrulong 

5    29 

7     45 

9     32 

Marsden 

3     10 

7       9 

fi       0 

Ungarie      

4     19 

7     24 

G     58 

Young 

3     13 

3     41 

3     25 

Beckom       

5    50 

5    58 

8      6 

Balldale      

3      4 

3    52 

4     11 

Walla  Walla 

9    20 

10    50 

7     36 

Tubbul        

2     53 

4     49 

r^      9 

6     39 

Berrigan     

1     22 

(  -  )  0     54 

(-)  0    26 

Henty         

0     16 

1     27 

1     32 

Average 

3     27 

5      3 

5    33 

5    56 

(- )  Si;j:riifies  decrease. 
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Table  X. — Showing  Value  of  Increase,  less  Cost  of  Manure. 
Wheat  valued  at  3s.  6d.  per  bushel  ;  Superphosphate  valued  at  .58.  per  cwt. 


28  lb. 

42  1b. 

56  lb.                    70  lb. 

84  1b. 

■  Locality. 

Superphosphate 

Superphosphate 

Superphosphate  Superphosphate 

Superphosphate 

per  a<;re. 

per  acre. 

per  acre.              per  acre.       | 

per  acre. 

£    s.  d. 

£    S.    d. 

£    s.  d. 

£    s.  d. 

£    s.  d. 

Orong  Grong 

0  14     4 

0  17  11 

0  18     3 

West  VVy along 

0  19     7 

1     8     1 

1     4     8 

Deniliquin  ... 

1     6     6 

1     9     7 

1     7     6 

Milbrulong 

0  17     3 

1     4     7 

1   10    2 

Marsden 

0    9    9 

1     3     1 

0  18     6 

Ungarie      

0  13  10 

1     4     0 

1     1  10 

Young 

0     9     4 

0  10    4 

0    8     9 

Beckoni       

0  18     6 

0  18     4 

1     5    2 

Balldale      



0     8  10 

0  11     0 

0  11     6 

Walla  Walla 

.... 

1   10     9 

1   15     4 

1     3    5 

Tubbul        

1        0     8  10 

0  14  11 

0  15     6 

1     0     1 

Berrigan     

1           

0     2  10 

(-)O    5     7 

(-)O     1     7 

Henty         

(-)O    0  11 

0    2     6 

0     2     2 

Average 

0  10    9 

0  15     9 

0  16  10 

0  17     7 

( -  )  Signifies  loss. 

At  Henty  and  Berrigan  the  tests  were  not  satisfactory,  owing  to  water 
lodging  and  interfering  with  the  growth  of  the  crops.  In  all  other  districts 
the  results  from  manuring  have  been  most  marked.  At  Ungarie  and  Marsden 
42  lb.  superphosphate  per  acre  returned  the  highest  yields ;  this  has  been  the 
experience  with  previous  tests  in  these  two  districts.  In  the  remaining 
districts  56  lb.  superphosphate  per  acre  gave  an  increased  yield  over  42  lb., 
and  in  eight  out  of  eleven  tests  a  further  increase  in  the  yield  resulted  from 
the  increase  in  the  quantity  of  the  same  fertiliser  to  70  lb.  per  acre. 

The  average  increase  per  acre  as  the  result  of  applying  5G  lb.  superphos- 
phate per  acre  is  5  bus.  33  lb.,  or  30  per  cent,  increase  over  the  unmanured 
plot.  This  is  the  highest  increase  obtained  in  these  tests  for  the  past  six 
years  ;  usually  the  increase  is  about  25  per  cent.  For  the  application  of  70  lb. 
there  is  a  further  average  increase  to  33  per  cent,  over  the  unmanured  plot. 

Table  X  gives  the  net  profit  over  the  cost  of  the  manure.  The  70  lb. 
application  has  proved  the  most  profitable  in  six  out  of  eleven  tests,  and  has 
returned  the  highest  average  profit — 17s.  7d,  per  acre.  In  six  districts  the 
profit  was  over  £1  per  acre. 

Crop-harrowing  Tests. 
To  determine  whether  the  practice  of  harrowing  a  growing  crop  is  beneficial, 
two  plots  of  Federation  were  sown  under  exactly  similar  conditions,  and  one 
crop  was  harrowed  and  the  other  left  untouched.    The  test  was  made  in  three 
districts. 

Some  difficulty  was  experienced  in  conducting  this  test,  owing  to  the 
saturated  condition  of  the  soil  throughout  the  late  winter  and  early  spring. 
Under  these  conditions,  it  is  i^emarkable  that  the  harrowing  should  show  any 
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advantage,  yet  increased  yields  of  7  per  cent,  and  5  per  cent,  were  obtained 
at  Deniliquin  and  Milbrulong  respectively.  At  Berrigan  the  test  was  scarcely 
a  fair  one,  owing  to  the  depredations  of  mice  and  the  lodgment  of  water. 


Table  XI. — Ci op-harrowing  Tests. 


Oat  Trial. 

A  trial  with  oats  crops  was  carried  out  at  Young,  on  the  property  of  Mr. 

H.  G.  M.  Thackeray.    The  plots  were  sown  on  4th  May,  at  the  rate  of  40  lb. 

per  acre,  with  the  exception  of  Sunrise,  which  was  sown  on  21st  June  at  the 

rate  of  53   lb.   per  acre.     The   land   was  fallowed,  and  received  the  same 

cultivation  as  for  the  wheat  experiments  at  this  centre. 

The  yields  per  acre  were  as  follows  : — 

bus.    lb. 

Algerian  ...      45     24 

Ruakura  ...     41      28 

Brown  Calcutta        40     29 

Mice  destroyed  a  considerable  proportion  of  the  seed  of  Sunrise,  which  was 
sown  late,  and  in  consequence  the  stand  was  extremely  thin. 


bus. 

lb. 

Guyra 

.      39 

25 

Lachlan    . . 

.     35 

35 

Sunrise 

.      22 

19 

North-western  District. 


E.   W.  McDIARMID,  Inspector  of  Agriculture. 

The  wheat    experiments    conducted    by  the    Department    during    the   past 
season  were  located  on  the  farms  of  the  undermentioned  : — 

W.  Palmer,  "  Pine  View,"  Nai  rabri. 

J.  J.  Carroll,  "  Oak  View,"  Narrabri. 

G.  W.  Grahame,  "  Belah  Park,"  Wee  Waa. 

A.  E.  Philp,  "  Eularoi,"  Bellata. 

J.  T.  Maunder,  "The  Wilgas,"  Pallamallawa. 

R.  A.  Warden,  Mt.  Russell. 

J.  Perry,  "  Killara,'   Quirindi. 

Y.  C.  Ormiston,  "  Glenfenzie,"  Gunnedah. 

A.  E.  Weakley,  "  Pine  View,"  Currabubula. 

Wm.  Lennox,  "  Claremont,"  Baan  Baa. 

A.  H.  McGowan,  Bective,  Tamworth. 

J.  E.  O'Grady,  Nemingha,  Tamworth. 

E.  Currell,  "  Herbert  Vale,"  Barraba. 

Bignall  Bros.,  "  Arlington,"  Manilla. 
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The  experiments  consisted  of  variety  and  manurial  trials  with  wheat  and 
a  few  plots  of  oats  and  barley.  At  each  centre  the  number  of  plots  was  ten, 
except  at  Nemingha  and  Gunnedah.  At  Nemingha  the  experiments  were 
originally  sown  to  demonstrate  which  varieties  would  stand  up  on  the  black 
soil  that  is  so  plentiful  in  that  district  and  in  the  north-west  generally.  The 
season  was  late,  and  consequently  the  growth  was  not  so  prolific  as  an  earlier 
germination  would  have  given. 

It  was  intended  to  sow  the  early  and  late  maturing  varieties  at  different 
times  to  allow  each  variety  ideal  conditions  for  best  development,  but  the 
autumn  was  exceptionally  dry,  and  all  the  sowings  were  later  than  is  usually 
desirable. 

The  Season. 

A  study  of  the  table  setting  out  the  rainfall  at  each  centre  shows  the 
summer  months  to  have  been  very  wet,  and  to  have  been  followed  by  a  very 
dry  autumn,  winter,  and  spring.  These  conditions  gave  a  very  prolific 
growth  of  weeds,  thistles,  &c.,  throughout  the  north-west,  necessitating 
mowing  and  burning  before  the  land  could  be  prepared  for  the  wheat  experi- 
ments. These  operations  delayed  ploughing,  whilst  the  harvesting  operations 
conducted  during  a  very  wet  period  caused  the  land  to  set  hard  ;  conse- 
quently, most  farmers  were  obliged  to  wait  for  rain  before  they  could  plough 
and  it  was  not  until  June  that  they  could  complete  that  part  of  their 
preparation.  The  north-west  soils  generally  are  not  adapted  for  holding 
surplus  moisture,  being  devoid  of  a  clay  subsoil,  and  those  farmers  who 
prepared  the  land  early  did  not  get  a  germination  until  the  weather  changed 
about  the  middle  of  June. 


Table 

sho 

wing  Rainfall  during  1917. 

District. 

Yearly 
Average. 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

June 

July. 

Auf{. 

Sept. 

Oct.    Nov. 

Dec. 

Total. 

inches. 

pts. 

pts. 

pts. 

pts. 

pts.  !  pts. 

pts. 

pts. 

pts. 

pts. 

pts. 

pts. 

inches. 

Bective 

■27 -32 

719 

H6 

4-Z 

23 

36 

276 

100 

168 

443 

142 

714 

1V4 

Nemingha 

27-32 

516 

191 

31 

19 

21 

212 

1-24 

1.58 

449 

218 

6S1 

176 

Manilla 

26-19 

67.'S 

162 

41 

15 

ti 

189 

83 

91 

483 

2,56 

616 

262 

28  85 

Barraba 

336 

348 

46 

32 

176 

171 

l.SO 

554 

199 

766 

412 

30-70 

Mt.   Russell 

719 

315 

97 

5 

25 

106 

89 

136 

.557 

137 

1029 

400 

Pallamallawa 

424 

215 

92 

20 

105 

43 

51 

509 

160 

650 

13t5 

Gunnedah 

24-98 

m\ 

131 

30 

10 

210 

79 

192 

300 

181 

395 

270 

Currabubula 

499 

103 

72 

6 

213 

73 

201 

432 

281 

418 

338 

26-46 

Narrabri     . . 

26-25 

531 

IflO 

3 

234 

59 

112 

355 

151 

5-28 

'/ 

i^uirindi 

27-62 

■• 

The  lateness  of  the  sowing,  and  the  dry  months  of  July  and  August, 
hastened  the  early  varieties  to  maturity  before  they  had  time  to  stool  out  or 
a,ttain  any  height.  The  late-maturing  varieties,  which  in  average  years  would 
have  been  a  total  failure,  responded  magnificently  to  these  late  rains,  and  con- 
sequently surpassed  in  yield  the  early  varieties  in  almost  every  instance.  In 
some  cases  the  seed  was  sown  in  a  dry  seed-bed,  and  where  the  mice  were 
plentiful  the  germination  was  extremely  thin.  This  was  the  case  particularly 
at  Pallamallawa,  Bellata,  Wee  Waa,  Narrabri,  and  Gunnedah.  The  season 
was  not  so  conducive  to  rust  as  the  previous  one,  and  only  occasional  areas 
were  affected  to  any  extent. 
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The  plots  at  Quirindi  were  the  last  sown,  yet  they  made  the  heaviest 
growth  of  any,  and  became  so  completely  tangled  and  lodged  early  in 
November  that  it  was  impossible  to  harvest  any  grain.  In  this  district  the 
heaviest  yields  in  the  north-west  were  obtained,  ranging  up  to  sixteen  bags 
per  acre,  and  land  that  usually  failed  through  lack  of  summer  moisture  pro- 
duced high  yields. 

Cultural  Notes. 

Narrabri. — At  Mr.  W.  Palmer's  farm  the  land  was  rather  sandy.  It  was 
disc-ploughed  about  the  middle  of  January,  and  again  at  the  end  of  April. 
At  sowing  time,  16th  May,  there  was  moisture  underneath,  but  too  low  down 
to  germinate  the  seed,  which  was  drilled  in  at  the  I'ate  of  50  lb.  per  acre 
without  manure.  The  previous  crop  was  wheat,  also  without  manure.  The 
seed  germinated  unevenly  and  thinly,  so  the  plots  were  fed  off  lightly  with 
sheep  in  Jul}-.  With  the  following  dry  weather  the  growth  was  very  short 
and  thin,  and  the  yields  light.  The  plots  were  harvested  on  10th 
November. 

At  Mr.  J.  J.  Carroll's  farm  the  land  was  mostly  new  ;  it  was  ploughed  in 
October  with  the  mouldboard  plough  and  again  disc-ploughed  in  Apj'il  ; 
harrowed  on  1st  May,  and  seed  drilled  in  on  2nd  May,  using  .50  lb.  per  acre 
without  manure.  The  seed  germinated  thinly  after  the  June  rains,  and 
growth  was  very  light  and  short.  The  samples  of  grain  were  all  good,  the 
damage  from  rust  being  very  slight. 

Wee  Waa. — The  land  here  was  rather  heavy  and  inclined  to  dry  quickly. 
It  was  ploughed  4  inches  de^p  in  February,  after  a  crop  of  wheat  (not  fertilised) 
had  been  taken  off  the  previous  month.  The  spring-tooth  cultivator  was 
used  on  5th  May,  and  the  harrows  on  21st  May.  Sowing  was  done  on  25th 
May,  using  50  lb.  of  seed  per  acre  without  fertiliser.  The  germination  was 
thin,  and  subsequent  growth  very  short  until  flowering  time,  when  the  weather 
improved.  Storms  and  wind  were  responsible  for  a  good  deal  of  loss  prior  to 
harvesting. 

Bective. — In  this  case  the  land  had  been  cropped  the  previous  year  without 
any  fertiliser.  It  was  ploughed  in  February,  disc-cultivated  in  May,  and 
harrowed  three  times  to  break  the  lumps.  The  seed  was  sown  in  dry 
land,  and  mice  destroyed  much  of  the  grain  before  germination.  The 
growth  of  straw  was  heavy  here,  and  some  was  damaged  by  wind  and 
rain.  Take-all  was  present  in  the  plot  of  Hard  Federation.  The  samples 
of  grain  were  mostly  good,  though  bleached,  and  Federation  was  pinched 
by  rust. 

Nemingha. — The  land  here  had  been  cropped  for  two  years  and  then  spelled 
for  twelve  months.  It  was  disc-ploughed  early  in  March,  harrowed  and  the 
rubhisli  burned  off,  and  then  cross-ploughed  in  May.  The  seed  was  drilled  in 
on  15th  June,  after  the  rain  had  fallen.  The  germination  was  good  and  the 
early  growth  satisfactory.  The  late  rains  produced  a  heavy  growth  in  each 
plot,  but  not  sufficient  to  cause  much  lodging.  Major  stood  up  better  than 
any  other  variety,  and  was  followed  closely  by  Cleveland,  Currawa,  Hard 
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Federation,  and  Bomen.  Yandilla  King  was  the  worst,  owing  to  the  presence 
of  rust.  The  samples  of  grain  were  all  good,  that  of  Cleveland  being  perfect. 
The  plots  were  harvested  on  21st  December. 

Manilla. — The  experiment  plots  were  located  on  the  same  land  as  in  the 
previous  year,  and  were  sown  without  fertiliser.  The  land  was  ploughed  at 
the  end  of  February  and  again  in  May,  with  several  harrowings  to  break 
down  the  lumps.  The  seed  was  sown  in  dry  soil  on  31st  May^  and  much  was 
destroyed  by  mice,  the  result  being  a  very  thin  germination.  The  crops 
were  very  light,  and  Canberra,  Federation,  Hard  Federation,  and  Bunyip 
were  too  thin  to  harvest. 

Barraba.— The  paddock  was  cropped  the  previous  year  wich  Marshall's 
No.  3,  the  straw  of  which  was  burned  off.  The  land  was  then  disc-ploughed 
early  in  March,  and  twice  disc-harrowed  previous  to  sowing  on  29th  May. 
The  seed  was  planted  in  dry  land,  and  mice  again  caused  a  thin  germination. 
During  harvesting  operations  severe  storms  completely  lodged  most  of  the 
plots,  and  only  portion  from  each  could  be  gathered.  Cleveland  2:)romised 
12  bags  per  acre  prior  to  these  storms. 

Mt.  Russell. — The  land  originally  selected  was  not  utilised  at  sowing  time, 
owing  to  the  presence  of  much  unshot  grain  from  the  previous  harvest. 
Maize  was  harvested  for  grain  in  May  from  the  land  chosen  ;  it  was  mould- 
board  ploughed  early  in  June,  harrowed,  drilled  and  harrowed.  The  soil 
was  moist,  and  the  seed  germinated  at  once  satisfactorily.  The  subsequent 
<^rowth  was  heavy.  Rymer,  Warden,  and  Yandilla  King  lodged  badly,  while 
Bomen,  Genoa,  Florence,  and  Cleveland  stood  up  best. 

Pallamallawa.—Wh.eaX,  was  grown  on  the  land  utilised  for  the  plots  the 
previous  year.  The  stubble  was  burned,  then  the  land  was  ploughed  at  the 
end  of  May,  harrowed,  drilled,  and  harrowed  again  after  sowing.  All  varieties 
were  thin  after  germination,  the  worst  being  Florence  and  Bunyip,  the  best 
Bomen,  Comeback,  and  Marshall's  No.  3.  Rust  affected  some,  but  the  season 
o-enerally  was  too  dry  until  too  late  in  the  season.  The  plots  were  harvested 
on  27th  December. 

Quirindi — The  land  here  was  rich  alluvial  soil  fronting  the  creek.  The 
previous  crop  was  wheat  in  1916,  which  lodged  and  was  flooded,  so  could  not 
be  harvested.  The  land  was  ploughed  in  May,  and  harrowed  after  the  first 
rain  in  June  to  germinate  the  old  wheat ;  it  was  then  cultivated  and  har- 
rowed on  23rd  June  and  drilled  on  25th  June.  The  germination  was  splendid 
and  the  early  growth  very  rapid.  The  varieties  all  grew  very  tall,  being 
5  feet  high  by  the  end  of  September.  The  heavy  rain  during  November  and 
December,  together  with  the  winds,  caused  such  complete  lodging  that  it  was 
impossible  to  do  anything  with  the  crop. 

Currabubula. — The  land  here  was  light  loamy  soil,  and  had  carried  a  crop 
of  wheat  the  previous  year  without  any  fertiliser.  It  was  ploughed  early  in 
March,  spring-tooth  cultivated  early  in  June,  and  harrowed  just  prior  to 
drilling  on  21st  June.  The  germination  was  good  and  the  growth  fair,  but 
the  spring  months  were  too  dxy.  The  plots  were  harvested  on  19th 
December. 
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Baan  Baa. — The  soil  here  was  a  light  sandy  loam,  which  had  been  cropped 
the  previous  year  with  wheat.  It  was  disc-ploughed  early  in  May,  harrowed 
after  the  first  rain  in  June,  drilled  on  l!3rd  June.  The  germination  was  good 
and  growth  satisfactory,  the  season  being  too  dry  for  best  growth.  Harvesting- 
was  done  on  3rd  January. 

Bellata. — The  land  here  is  rather  heavy  and  very  rich.  It  was  cropped 
with  Warren  wheat  the  previous  year.  Ploughing  was  done  with  a  mould- 
board  plough  in  May,  and  again  worked  in  the  middle  of  June.  The  seed 
was  drilled  in  on  19th  June,  using  .50  lb.  of  seed  per  acre.  The  germination 
was  rather  thin  throughout,  and  the  dry  spring  on  top  of  the  late  sowing 
produced  a  very  light  growth  throughout.  Harvesting  was  done  on  12th 
December. 

Gunnedah. — Tlie  land  here  is  light  red  soil,  and  rather  stony  in  places.  It 
had  been  cropped  the  previous  year,  and  the  stubble  burned.  Ploughing  was 
done  early  in  May ;  during  the  month  the  land  was  harrowed,  and  the 
seed  was  drilled  in  on  28th  May.  The  germination  was  thin  and  growth 
very  light.  Mice  apparently  ate  much  of  the  seed  after  sowing,  for  germina- 
tion did  not  take  place  until  late  in  June.  The  plots  were  harvested  in  the 
second  week  of  December. 

The  Variety  Trials. 

Variety  trials  were  conducted  at  each  centre.  Federation  being  used  as  a 
check,  excepting  at  Nemingha,  where  Hard  Federation  was  used.  Of  these 
two  varieties,  the  new  strain  appears  to  be  the  more  suitable  for  the  north- 
western districts,  although  in  most  plots  this  year  the  old  variety  was  on  top. 
Last  year  Hard  Federation  was  the  heavier  yielder  in  every  instance. 

Varieties  very  strong  in  the  straw,  rust-resisting,  and  good  yielding  are 
essential  for  the  north-w^est,  and  apparently  the  early  maturing  or  very  late 
maturing  varieties  are  more  suitable  for  the  prevailing  weather  and  soil 
conditions  than  the  mid-season  varieties. 

Bomen,  .Cleveland,  and  Major  were  the  outstanding  varieties  this  year,  and 
are  likely  to  be  extensively  grown  in  the  cooler  portions  of  the  district. 

Of  the  early-maturing  varieties,  Canberra  has  been  the  most  successful, 
having  surpassed  Florence  in  every  case,  and  Bunyip  in  all  except  one.  It  is 
essential,  though,  to  sow  it  only  on  the  light  soils. 

Comeback  gave  light  yields  only,  but  was  top  in  one  instance,  this  being  in 
all  probability  due  to  better  germination. 

Cleveland  was  sown  in  the  cooler  portions  of  the  district  at  four  centres, 
and  gave  the  highest  yield  at  each  of  the  three  where  harvested.  It  was 
particularly  clean  and  stood  up  well,  except  at  Quirindi. 

Currawa  was  sown  at  two  places  only,  and  was  well  up  on  the  list  at  each 
when  harvested.  It  does  not  stand  so  well  as  Major,  but  appears  to  be  veiy 
suitable  for  the  north-west  and  is  deserving  of  more  attention. 

Genoa  is  a  late  variety,  but  it  did  not  yield  very  well,  being  low  down  on 
the  list  at  each  place  excepting  at  Mt.  Russell. 
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Major  is  the  strongest  strawed  variety  of  all  under  trial ;  it  is  late  maturing 
and  heavy  yielding  as  a  rule.  Tt  should  be  very  suitable  for  the  cooler 
districts,  and  wherethe  soil  is  heavy  and  rich.  The  failure  at  Manilla  was 
-evidently  due  to  faulty  germination. 

Penny  was  tested  at  two  centres  only,  but  did  not  distinguish  itself. 

Roseworthy  was  likewise  tested  at  two  centres,  but  was  not  very  promising. 

Of  the  older  varieties,  Yandilla  King  was  the  most  successful,  and  it 
surpassed  Federation  in  most  cases  where  both  were  sown. 

Table  showing  Results  of  Variety  Trials,  North-western  District,  1917. 
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Major 
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Roseworthy 
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Fertiliser  Trials. 

Small  comparative  sowings  were  made  at  Narrabri  and  Currabubula  to 
ascertain  the  value  of  superphosphate  when  sown  with  an  early-maturing 
variety  of  wheat.  Other  sowings  were  also  arranged  for,  but  unfortunately 
the  seed  was  destroyed  by  mice  prior  to  sowing.  The  following  results  were 
obtained : — 


Variety. 

Manure. 

Narrabri. 

Currabubula. 

bus.   lb. 

bus.   lb. 

Florence      . . . 

Nil  .. 

11     58 

J! 

30  1b. 

Superphosphate  per 

acre... 

12     !0 

.30  lb. 

N.S.W.  Phosphate 

11     30 

Canberra     . . . 

Nil  .. 

10       0 

„ 

301b. 

Superphosphate    ... 

... 

10     15 

The  year  was  very  unsuitable,  but  the  use  of  the  superphosphate  in  eacb 
case  has  shown  a  slight  increase.  In  the  only  trial  of  New  South  Wales  phos- 
phate a  decrease  of  about  half  a  bushel  per  acre  was  recorded. 
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Oat  Trial. 

In  conjunction  with  the  wheat  plots  at  Mt.  Russell,  two  plots  of  oats  were 
sown — one  bi'own  and  one  white  variety.     The  growth  was  very  heavy,  and 
each  variety  lodged  i-ather  badly.     The  seed  was  sown  on  22nd  June,  at  the 
rate  of  50   lb.  per  acre,  without  manure.     The  greater  portion  of  the  plots 
was  harvested  with  the  following  results  : — 

Algerian   ...  ...     32  bushels  36  lb.  per  acre. 

Abundance  ...     39       „  4         ,, 

The  Abundance  variety,  like  most  white  oats,  is  rather  too  coarse  in  the 
straw  and  is  liable  to  lodge. 

General  Conclusions. 

The  season  was  most  unsuitable  for  wheat  in  the  major  portion  of  tlie 
north-west,  and  the  results  obtained  from  the  experiments  are  therefore  not 
of  great  value  for  the  purposes  of  general  practice.  The  season  was  extremely 
dry  during  the  autumn,  causing  late  sowing,  and  likewise  dry  during  the 
winter  and  spring  months.  Germination  at  the  different  centres  was  generally 
thinner  than  is  desirable.  Feeding  off,  which  is  so  generally  practised,  was 
out  of  the  question.  Crops  were  mostly  short  and. thin,  excepting  in  the  more 
favoured  districts  of  Quirindi,  Tamworth,  and  Inverell.  The  results, 
however,  seem  to  be  somewhat  in  accordance  with  previous  years'  experience 
with  regard  to  the  varieties,  the  very  early  and  very  late  maturing  ones 
being  better  yielders  than  the  mid-season  ones.  The  varieties  possessing  the 
qualities  most  desired  in  the  north-west  apparently  are  Major,  Currawa, 
Bomen,  and  Cleveland.  Federation  and  Hard  Federation  are  too  susceptible 
to  rust,  and  most  of  the  other  varieties  are  liable  to  lodge  under  conditions 
favouring  excessive  growth  and  weakness  in  straw,  and  the  effects  of  rust. 

Wheat  and  Oats  for  Hay. 

Hay  trials  were  conducted  by  the  ftjllowing  farmers,  who  in  this  co-operated 
with  the   Department  : — 

J.  F.  Chick,  Tenterfield.  L.  M.  Rixon,  Uralla. 

•J.  T.  Elliot,  Armidale.  Mitchell  and  Ross,  Ravensworth. 

At  Tenterfield  the  seed  was  sown  on  7th  July,  using  1001b.  of  seed  and  1  cwt. 
of  superphosphate,  broadcasted,  per  acre.  The  following  yields  of  hay  per 
acre  were  harvested  on  10th  December,  the  samples  of  hay  in  each  instance 
being  very  good,  especially  Warden,  Bomen,  and  Cleveland.  Rust  attacked 
Roseworthy  and  Genoa  first,  but  did  not  develop  before  cutting. 

tons  cwt.  qrs. 
Bomen 
Warden    ... 
Cleveland 
Genoa 
Roseworthy 
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At  Uralla,  oats  and  wheat  varieties  were  under  trial,  and  a  manurial  trial 
with  oats  was  also  conducted.  The  variety  trial  was  sown  on  5th  May,, 
without  manure,  and  the  manurial  trial  on  26th  June.  In  the  variety  trial 
the  growth  was  very  heavy  and  tangled,  Florence  wheat  and  Sunrise  oats 
standing  up  best.     The  following  yields  per  acre  were  hai'vested  : — 

Variety  Trial — 

Ruakura  oats  . . . 
A  Igerian  , ,  ... 
Lachlan  „  ... 
Sunrise  „  ... 
Florence  Wheat 

Manurial  Trial — 

Guyra  oats,  no  manure 

„  84  lb.  Superphosphate  per  acre 

105  lb.  P5  

147  lb.  W2  

The  results  show  a  very  marked  increase  from  the  use  of  superphosphate^ 
while  the  application  of  P5  was  attended  with  a  reduction,  and  that  of  W2 
with  only  a  small  increase.  The  composition  of  P5  is  superphosphate  16  cwt. 
and  sulphate  of  potash  4  cwt.,  and  of  W2  superphosphate  6  cwt.,  sulphate  of 
ammonia  3  cwt.,  and  sulphate  of  potash  1|  cwt. 

At  Armidale  the  plots  were  sown  on  black  soil  on  22nd  May,  using  100  lb. 
of  seed  and  no  manure  per  acre.  The  germination  was  poor,  and  young  gi-owth 
was  very  slow  owing  to  the  extremely  dry  and  severe  winter.  The  plots  had 
to  be  utilised  to  save  starving  sheep — ewes  and  lambs — consequently  no 
growth  was  obtained  for  hay. 

At  Ravensworth  the  plots  were  sown  on  22nd  May  for  green  feed,  but  they 
were  not  required  for  that  purpose,  and  were  allowed  to  mature  for  hay.  The 
seed  was  drilled  in  at  the  rate  of  1  bushel  per  acre  without  manure.  The 
following  yields  per  acre  were  harvested 

Algeiian  oats 
Ruakura     ,, 
Sunrise        ,, 
Lachlan       ,, 
Guyra  ., 

Huguenot  wheat 
Thew 
Florence       ,, 

The  plots  experienced  a  very  dry  period  from  sowing  until  near  the  end  of 
October,  when  the  weather  conditions  improved  and  they  made  a  wonderful 
recovery ;  in  fact,  from  being  apparently  a  complete  failure  they  became  a 
satisfactory  crop. 
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Wheats  for  Hay  at  Yanco* 


J.  M.  PITT,  Experimentalist. 

[The  Experiments  Supervision  Committee,  under  whose  control  these  experiments  ar 
being  conducted,  wish  to  draw  the  attention  of  farmers  to  the  fact  tliat  final  conclusions 
cannot  yet  be  drawn  from  these  trials,  as  they  have  only  been  conducted  for  a  few 
years.  Later,  when  results  for,  say,  Hve  years  are  available,  a  summary  will  be 
prepared,  as  sufficient  evidence  should  then  be  available  to  enable  conclusions  to  be 
formed.  Meanwhile  it  is  felt  that  the  public  are  entitled  to  know  the  results  obtained 
each  year.] 

An  experiment  with  wheat  was  carried  out  at  the  Yanco  Experiment  Farm 
■on  hnes  similar  to  those  of  previous  years,  viz.,  an  early,  mid-season,  and  late 
sowing  of  a  number  of  varieties,  the  object  being  to  determine  the  most 
suitable  variety  for  hay,  and  at  the  same  time  to  ascertain  which  is  the  most 
suitable  time  to  sow  to  obtain  the  maximum  yield  from  the  individual 
varieties  under  irrigation. 

Considering  that  dairying  is  an  important  industry  on  the  Area,  and  that 
wheats  for  hay  or  green  fodder  should  play  an  important  part  in.  its  success, 
an  experiment  carried  out  on  such  lines  would  supply  information  of  more 
value  than  one,  say,  for  grain,  especially  where  the  areas  are  small ;  and 
Judging  by  inquiries  made  at  different  times,  this  seems  to  be  the  case. 
Owing  to  the  variable  seasons,  though,  accurate  data  cannot  be  looked  for 
until  trials  extending  over  a  number  of  years  have  been  undertaken.  As  an 
instance  of  the  important  part  the  season  plays,  take  for  example  : — early-sown 
Florence  and  Firbank  in  1916  were  sown  on  1.3th  April,  and  showed  their 
first  ears  on  28th  August,  whilst  this  year,  sown  a  week  earlier,  the  first  ear.s 
were  noticed  before  the  end  of  July.  Although  the  rainfall  over  both  periods 
was  practically  the  same,  the  temperature  on  the  whole  was  warmer  this 
year,  thus  probably  forcing  the  plants  into  head  earlier. 

The  only  alteration  in  last  year's  list  was  the  replacing  of  Eymer  with 
Cleveland,  and  the  latter  quite  justified  its  inclusion.  Zealand,  which  can 
almost  be  termed  the  standard  hay  variety  of  the  western  Riverina,  was 
again  used  for  checks. 

Although  the  growth  in  a  number  of  the  plots  was  higher  than  that  of 
last  year,  still  the  weights  were  not  nc^arly  as  heavy.  This  maybe  accounted 
for,  first,  by  mice  removing  a  fair  amount  of  the  seed  after  sowing  ;  secondly, 
by  rust  being  more  prevalent ;  and  lastly,  by  lodging  taking  place  to  a  greater 
•extent,  it  being  found  almost  impossible  to  get  a  proper  cutting  on  some  of 
the  plots. 

The  Season. 

Like  the  preceding  year,  the  growing  and  harvesting  period  was  remark 
able  for  the  amount  of  rainfall — 1,882  points  falling  from  the  time  of  the 
first  sowing  until  harvesting  was  completed — I'ain  falling  on  86  of  the 
239  days,  or  on  one  in  less  than  every  three.  » 
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Only  one  irrigation  was  necessary,  and  that  to  ensure  a  moist  seed-bed  for 
the  early  sowing.  So,  from  an  "under  irrigation"  point  of  view,  the 
experiment  is  valueless. 

It  was  the  original  intention  to  make  the  sowings  at  intervals  of  a  month 
from  the  first,  but  rain  falling  immediately  prior  to  the  mid-season  and  again 
before  the  late-sown,  prevented  the  arrangement  being  carried  out ;  in  fact, 
the  late  sowing  was  put  in  under  conditions  anything  but  ideal,  and  the 
yields  in  consequence  were  light.  All  the  plots,  excepting  a  few  of  thi« 
sowing,  germinated  splendidly,  the  earlier  sowings  helped  by  showers  soon 
making  rapid  growth.  The  late-sown,  unfortunately,  did  not  fare  so  well, 
the  cold  wet  weather  retarding  growth  until  late  in  the  season. 

As  was  only  to  be  expected,  the  plots  were  badly  attacked  by  rust,  the 
eai-ly-sown  suffering  most.  Cleveland,  by  the  w-ay,  stood  out  conspicuously 
in  all  three  plots  as  being  least  affected.  It  was  noticeable,  too,  that  frosts 
in  June  and  early  August  played  havoc  with  Florence  and  Fii'bank,  grain 
]3ractically  being  a  negligible  quantity. 

Early  in  October  heavy  rain  and  gales  caused  a  good  deal  of  lodging,  and  as 
some  of  the  varieties  had  reached  a  height  of  over  6  feet,  considerable  difficulty 
was  found  in  harvesting.  Some  of  the  early -maturing  varieties  of  the  early 
sowing,  too,  had  gone  past  their  best,  but  in  seasons  where  rains  extend  well 
into  the  spring,  this  will  nearly  always  be  the  case. 

Behaviour  of  Varieties. 

Zedland. — On  the  whole,  this  variety  again  showed  its  superiority.  The 
early  plots  in  particular  were  badly  rusted,  the  hay  suffering  considerably. 
One  or  two  plots  of  the  mid-season  sowing  looked  verj-  fine  before  lodging 
took  place. 

Yandilla  King. — This  variety  did  very  well  this  season,  the  raid-season 
plot  in  particular  turning  out  exceptionally  well — returning  1  ton  off  a  third 
of  an  acre.  Rust  was  prevalent  on  the  eai"ly-sown  in  fairly  large  quantities, 
and  also  the  later  sowings  to  a  lesser  degree. 

Marshall's  No,  3, — Yielded  fairly  well  in  all  three  sections,  the  late  sowing 
showing  up  to  the  best  advantage.  This  variety  again  showed  its  inability 
to  withstand  strong  wind,  the  early-sown  plot  lodging  badly.  A  good  deal  of 
rust  was  present. 

Cleveland,  although  faring  badly  in  the  early  growing  stages,  showed  up 
remarkably  well  after  the  warmer  weather  set  in,  the  mid-season  plot  being 
very  fine  and  even.  As  before  mentioned,  rust  was  almost  entirely  absent, 
and  another  feature  worth  mentioning  is  that  lodging  did  not  take  place  to 
any  extent.     It  matures  later  than  Yandilla  King  and  Marshall's  No.  3. 

Florence. — This  variety  did  not  do  too  well  in  any  of  the  sowings  this 
season.  In  the  early-sown  it  matured  too  early,  breaking  into  head  before 
it  was  3  feet  high,  and  was  then  caught  by  frost.  In  the  mid- season  the 
excessive  rain  made  the  growth  weak  and  spindly  ;  and  the  late  plot  had  no 
chance  owing  to  water  lodging.      Rust  was  present. 
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lirbank. — The  season  was  also  unsuitable  for  this  variety.  The  early-sown 
matured  too  early,  and  suffered  the  same  fate  as  Florence.  The  mid-season 
turned  out  the  most  satisfactory.      Rust  was  noticeable. 

Steinwedel. — The  seed  of  this  variety  arrived  too  late  for  the  early  sowing. 
The  best  results  were  obtained  in  the  late-sown  plot ;  but  taken  all  round,  the 
figures  are  not  as  good  as  last  season. 

Table  showing  Results  of  Wheat  for  Hay,  Yanco  Experiment  Farm,  1917. 


1 
Plot.            , 

Variety. 

1 

Acre  Yielt 

I. 

1 

Percentage 
Yield. 

Remarks. 

Early  Sowing,   Srd  April,    1917. 

] 

t.     c.    q. 

lb. 

1  (chtd)   .. 

Zealand     ... 

2      7     3 

7 

100- 

Lodged  badly. 

2 

Yaiidilla  King     ... 

2       8     0 

9 

99-2 

Stood  up  well. 

3 

Cleveland 

2       8     1 

8 

92-9 

>>         >> 

4  {check)  ... 

Zealand     ... 

2       9     3 

2 

lOO- 

Lodged  in  patch*  s 

5 

Marshall's  No.  3... 

2       5     0 

21 

93- 

Lodged  very  badly. 

6  (check)  ... 

Zealand     ... 

2      7     1 

15 

100- 

Cut  badly. 

7 

Florence 

1     17    0 

17 

77-3 

Past  its  best  when  cut. 

8 

Firbank    

1     16    2 

13 

75-2 

)» 

9  [check)   ... 

Zealand     

2      9     1 

10 

100- 

Lodged  in  patches. 

Mid-seasc 

n  Sotcivy, 

nth 

May,  191 

7. 

10  (check)   ... 

Zealand     

2     13    3 

4 

100- 

Good. 

11 

Yandilla  King     ... 

3      0    0 

0 

113-3 

)  9 

12 

Cleveland... 

2     15    2 

3 

106 -5 

13 

Marshall's  No.  3... 

2      7     3 

4 

93- 1 

Lodged  badly. 

14  (check)    ... 

Zealand     

2     10     1 

24 

100- 

,,         in  patches. 

15 

Steinwedel 

1     11     2 

27 

60-3 

16 

Florence    ... 

2       1     2 

2 

75-9 

17 

Firbank     

2      3    2 

6 

76-7 

18  (check)    ... 

Zealand 

2     18     3 

8 

100- 

Very  good. 

Late  S( 

nving,   2'2'H(I  Ji 

ne,   1917. 

19  (check)    ... 

Zealand 

1     10     2 

22 

100- 

20 

Yandilla  King 

1     10     0 

18 

97-7 

21 

Cleveland... 

1       9     1 

27 

95  0 

22  (check)    ... 

Zealand     ... 

1     11     0 

20 

100- 

23 

Marshall's  No.  3... 

1     12     3 

7 

110-7 

24 

Steinwedel 

1     11     0 

8 

94-4 

25  (check)    ... 

Zealand 

1      13     3 

0 

100- 

26 

Florence    ... 

1       3     2 

8 

68-3 

Partly  spoilt  by  water. 

27 

Firbank     

1       6     3 

19 

76-4 

28  (check)    ... 

Zealand     ... 

1     15     3 

19 

100- 
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The    Peanut* 

[Continued  from  page  142.] 


W.  D.  KERLE,  Assistant  Inspector  of  Agriculture,  and  Experimentalist, 
Hawkesbury  Agricultural  College. 

Botation  Systems. 
A  PROPER  system  of  rotation  should  be  followed  v/ith  peanuts  as  with  other 
crops.  To  retain  the  soil  fertility — which  is  dependent  on  so  many  factors — 
unimpaired,  it  is  necessary  to  follow  a  rotation  suited  to  the  soil  and  climatic 
conditions.  The  growth  of  any  crop  on  the  same  ground  for  several  seasons 
is  known  to  result  in  lowered  production  ;  it  is  even  undesirable  to  include 
in  a  rotation  two  or  more  members  of  the  same  family,  since  the  probabilities 
of  inroads  due  to  crop  diseases  are  increased. 

The  following  cropping  systems  are  suggested  for  the  districts  concerned, 
the  times  of  sowing  being  approximate  only  : — 

North  Coast. — In  this  district,  where  dairying,  pig-raising,  maize  and 
potato-growing  are  the  main  agrarian  industries,  the  following  rotations  are 
suggested  : — 

I. — 1st  Year,  Potatoes  (main  crop),  sown  July-August. 
,,  Cowpeas,  sown  December,  and  ploughed  in. 

2nd  Year,  Maize  (main  crop),  sown  September. 
3rd  Year,  Fodder  Crop,  sown  April,  fed  off. 

,,  Peanuts  (main  crop),  sown  September-October. 

This  is  a  five-cour.se  rotation,  in  which  a  main  ci'op  of  peanuts  would  be 
sown  every  third  year.  To  ensure  the  soil  being  in  better  condition,  the 
fodder  crop  (barley,  wheat,  &c,)  could  follow  the  potatoes,  and  the  cowpeas 
could  be  broadcasted  in  the  maize  at  the  tasselling  period,  and  ploughed  in 
after  the  maize  has  been  harvested. 

II. — 1st  Year,  Potatoes  (Autumn  crop),  sown  in  February. 
„  Peanuts  (main  crop),  „        September. 

2nd  Year,  Fodder  Crop  (barley,  <fec.),      „        May. 

,,  Maize  (main  crop),  „        September. 

In  this  rotation  it  may  be  preferable  to  fallow  after  the  peanuts  to  ensure 
favourable  planting  conditions  for  the  maize.  The  autumn  sowing  of 
potatoes  is  limited  to  certain  districts,  owing  to  the  climatic  conditions  at 
that  time  being  favourable  to  the  spread  of  Irish  Blight. 

III. — 1st  Year,  Maize  (main  crop),  sown  September. 

2nd  Year,  Peanuts,     ,,  „      September-October. 

This  is  a  simple  two-course  rotation  for  localities  where  potatoes  are  not 
profitable. 
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At  the  pi'esent  time,  while  the  market  for  nuts  for  roasting  is  limited  they 
can  be  grown  for  pig-raising.  Foi'  this  purpose  the  following  systems  are 
suggested  :  — 

IV. — 1st  Year,  Maize  (main  crop),  sown  September. 
„  Peanuts  (for  pigs),       ,,     December. 

The  maize  would  be  sown  about  September,  and  in  the  last  cultivation, 
just  before  the  tasselling  stage,  the  peanuts  would  be  sown  between  the  rows. 
After  the  maize  was  harvested,  the  cattle  would  be  turned  in  to  eat  the  pea- 
nut tops  and  maize  stalks,  and  after  them  pigs  to  unearth  the  nuts. 
V. — 1st  Year,  Maize  (main  crop),  sown  September. 

„  Cowpeas,  sown  December  and  ploughed  in. 

2nd  Year,  Maize  (main  crop),  sown  September. 

,,  Peanuts,  sown  December  and  foraged  by  pigs. 

In  this  system  the  cowpeas  would  be  sown  in  the  maize  just  prior  to  the 
tasselling  period,  and  ploughed  in  about  March  or  April.  The  succeeding 
crop  of  maize  would  be  sown  with  peanuts  and  foraged  b}^  pigs  in  a  similar 
manner  to  that  in  the  preceding  rotation. 

Numerous  rotations  of  the  above  kinds  could  be  suggested  to  include  also 
other  crops,  such  as  sorghum,  sweet  potatoes,  pumpkins,  turnips,  &c.  The 
farmer  would  be  guided  chiefly  by  the  market  for  his  crop  as  to  which  would 
best  suit  his  particular  requirements.  It  is  advisable,  however,  only  to  sow 
the  main  crop  of  peanuts  once  every  two  or  three  years,  and  it  should,  if 
possible,  follow  a  crop  which  has  been  kept  well  cultivated  and  free  from  weeds. 
The  Central  and  South  Coast. — The  climatic  conditions  of  these  districts 
somewhat  militate  against  the  peanut  as  a  main  crop.  However,  it  is  more 
than  possible  that  it  would  be  a  payable  proposition,  judging  by  the  yields 
obtained  at  Hawkesbury  Agricultural  College.  The  rotations  to  adopt  might 
be  similar  to  those  for  the  North  Coast  district,  the  times  of  sowing  being 
relatively  later. 

The  Murrumbidgee  Irrigation  Area. — It  is  suggested  for  this  district  that 
peanuts  could  be  successfully  grown  between  the  young  fruit  trees.  They 
could  be  fed  to  pigs  or  harvested  for  the  market,  and  in  either  case  would  be 
beneficial  to  the  young  orchard,  particularly  if  the  main  portion  of  the  roots, 
rich  in  nitrogen-bearing  nodules,  were  left  in  the  soil.  They  could  be  sown 
with  a  cereal  crop  in  alternate  years  as  main  crop  sowings. 

VI. —  1st  Year,  Sudan  Grass  (for  soiling  or  hay),  sown  October. 
2nd  Year,  Fodder  Crop  (for  ensilage  or  feed),  sown  May. 

,,  Peanuts  (main  crop),  sown  October. 

3rd  Year,  Fodder  Crop  (for  ensilage,  ic),  sov%n  May. 
,,         Maize  (main  crop),  sown  October. 
This  intense  rotation  is  suggested  where  dairying  is  practised,  and  it  has 
peanuts  as  one  of  the  main  crops. 

If  the  inarket  demands  bright  nuts  and  only  red  soil  is  available,  this 
rotation  could  be  modified  by  sowing  maize  in  October  of  the  second  year 
and  planting  peanuts  between  the  rows  just  before  the  tasselling  stage,  and 
allowing  cattle  and  pigs  to  forage  the  fodder  as  recommended  above. 
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Manuring. 

The  amounts  of  the  principal  plant-food  constituents  required  by  a  60- 
bushel  crop  of  peanuts,  calculated  from  data  reported  by  the  Tennessee 
Experiment  Station,  U.S.  A  ,  are  given  below  : — 


1,380  1b. 
2,000  lb. 

Lb.  per  acre. 

Nitrogen. 

Phosphoric 
Acid. 

Potash. 

Lime. 

Peanuts  with  hulls    ... 
Peanut  hay 

44-22 

40-49 

9-08 
5-72 

12-73 
19-57 

4-66 
41  64 

Total  weight  of  crop.. 

3,380  lb. 

84-71 

14-80 

32-30 

46-30 

Although  the  above  figures  do  not  indicate  the  exact  proportion  of  manu- 
rial  constituents  a  fertiliser  for  peanuts  should  contain,  they  serve  as  a  guide 
in  formulating  a  suitable  mixture  of  mineral  fertilisers. 

The  power  possessed  by  the  order  of  plants  to  which  the  peanut  belongs 
(^LeynTninos(ti),  of  utilizing  the  free  nitrogen  of  the  atmosphere  in  their  life 
processes,  renders  the  application  of  nitrogenous  fertilisers  of  little  value. 
In  soils  deficient  in  humus  it  is  advisable  to  furnish  a  small  percentage  of 
nitrogen,  in  order  to  supply  the  young  plant's  requirements  until  its  vital 
processes  are  sufficiently  developed  to  permit  it  to  dispense  with  assistance. 

Responding,  as  the  peanut  does,  to  the  use  of  commercial  fertilisers,  the 
following  formulae  are  recommended  for  general  use,  and   are  particularly 
suitable  for  light,  sandy  loams  : — 

I. — Superphosphate  ...  ...  ...  ...      88  lb.  per  acre. 

Sulphate  of  Potash     ...  ...  ...  ...      62  ,, 

Dried  Blood  (or  Sulphate  of  Ammonia,  15  lb.)  22  ,, 

This  complete  fertiliser,  applied  at  the  stated  amounts  per  acre,  will  cost 
approximately  17s.  6d.,  and  will  supply  : — 

Phosphoric  Acid      ...  ...      15  1b. 

Potash  ...  ...  ...      32  ,, 

Kitrogen      ...  ...  ...        3  ,, 

Bone-dust  may  be  substituted  for  superphosphate  in  a  mixture  consisting 
of— 

II.  —  Bone-dust  ...  ...  ...  ...     68  1b.  per  acre. 

Sulphate  of  Potash  ...  ...  ...      62  ,, 

This  would  give  the  same  amounts  of  phosphoric  acid  and  potash  as  above, 
and  practically  the  same  amount  of  nitrogen.  In  most  soils  this  quantity  of 
nitrogen  would  be  sufficient  to  give  the  young  plants  the  impetus  tliey  require. 
It  is  essential  for  the  proper  development  of  the  peanut,  that  the  lime- 
content  of  the  soil  be  comparatively  high.  The  soil  need  not  be  naturally 
calcareous,  but  it  is  imperative  that  the  deficiency  be  made  up  by  applications 
of  lime  in  some  form,  since  it  is  also  necessai-y  to  a  satisfactory  mechanical 
condition  of  the  soil,  to  assist  in  liberating  unavailable  plant  food,  and  as  a 
base  for   the  bacteria   contained  in  the  root  tubercles,  whose  function  is  the 
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assimilation  of  atmospheric  nitrogen.  Lime  is  most  economically  applied  in 
an  air-slaked  condition.  Dressings  of  15  to  20  cwt.  should  be  worked  into 
the  surface  soil,  preferably  in  the  autumn,  at  least  three  weeks  before  sowing. 
It  should  never  be  applied  at  the  same  time  as  manure  or  fertilisers 
containing  nitrogen,  or  there  will  be  a  heavy  loss  of  tliat  valuable  ingredient. 
The  presence  on  the  land  of  sedges,  sorrel,  rushes,  &c.,  is  indicative  of  badly 
drained  and  therefore  sour  land,  requiring  liming  and  artificial  draining 
before  peanuts  can  be  sown  with  any  measure  of  success. 

Farmyard  manure  tends  to  produce  luxuriant  foliage  but  badly-filled  pods, 
and  unless  well  rotted,  it  may  causes  the  ground  to  become  infested  with  weeds. 
It  is,  therefore,  only  advisable  when  the  soil  is  deficient  in  humus,  and  then 
it  should  be  applied  for  preference  with  the  preceding  crop.  The  bacteria, 
which  live  in  symbiotic  relationship  with  peanuts,  as  with  all  legumds,  are 
usually  sufliciently  abundant  in  the  soil  ;  but  if  the  development  of  nodules 
is  meagre,  it  would  probably  be  found  advantageous  to  artificially  inoculate 
the  soil,  since  its  ability  to  produce  large  yields  must  depend  to  a  very 
considerable  degree  on  the  prolificacy  of  these  rbizobia. 

The  Seed  and  Seed  Selection. 

The  seed  for  the  first  season's  crop  must  be  obtained  from  a  reliable  source, 
and  consist  of  well  matured,  perfect  nuts,  if  possible  acclimatised.  For 
subsequent  sowings,  the  grower  will  retain  some  of  each  j'ear's  crop, 
practising  selection  with  as  much  care,  if  not  more,  than  he  does  for  his 
maize  crop.  Increased  yields  invariably  follow  the  selection  of  mature,  Avell- 
tiUed,  even  peanuts  from  the  most  prolific  plants.  This  should  be  done  in 
the  field  at  harvest  time,  and  will  amply  repay  the  trouble.  The  nuts 
selected  for  seed  must  be  thoroughly  dried  and  stored  during  the  winter,  in 
a  well-aired  barn,  or  hung  in  bags  where  the  air  can  circulate  freely  among 
them.  Overheating,  and  consequent  injury  to  the  germ,  results  from 
improper  curing  and  drying.  They  must  be  harvested  and  cured  without 
being  frosted,  or  partial,  perhaps  total  loss  of  vitality  will  result. 

It  is  advisable  to  shell  the  nuts  before  sowing,  for  the  following  i-easons  : — 

1.  A   better    stand    results,    since    shelling    eliminates  the    danger  of 

sowing  immature  or  badly  filled  pods. 

2.  Overcrowding — which  results  if  two  or  more  kernels  germinate — is 

avoided. 

3.  Uniformity  of  germination. 

4.  Earlier  maturity. 

5.  Economy  of  seed. 

Small  varieties,  such  as  "  Spanish  " — the  pods  of  which  are  invariably  well 
filled — are  usually  sown  without  shelling,  since  overcrowding,  and  the  fact  of 
being  a  few  days  later  in  germinating,  is  of  no  great  consequence. 

The  nuts  can  be  most  satisfactorily  prepared  for  sowing  by  hand-shelling, 
owing  to  the  clanger  of  injury  to  the  germ  by  machinery.  Care'  must  be 
taken  to  avoid  rupturing  the  red  skin  (testa)  of  the  nut,  and  to  discard  all 
small,  shrivelled,  mouldy,  or  otherwise  imperfect  kernels. 
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"  The  manner  in  which  unshelled  nuts  germinate  is  rather  curious.  The 
germination  of  the  kernels  is  not  simultaneous.  One  germinates  first,  and 
its  radicle  penetrates  the  pod  ;  the  plumule  growing  upward  carries  with  it  the 
other  kernel  covered  by  the  shell  not  yet  germinated  ;  this  kernel  is  forced 
nearly  to  the  surface  of  the  soil,  falls  to  one  side,  and  then  germinates.  The 
process  occupies  six  to  eight  days,  and  if  the  surface  moisture  of  the  soil  has 
then  dried  up,  the  second  kernel  has  difficulty  in  germinating  unless  rainfalls."* 

Varieties. 

The  varieties  of  peanuts  in  general  cultivation  are  variously  classified^, 
according  to  the  habit  of  growth  and  the  size  of  the  pea  ;  some  have  an 
erect,  bunched  habit,  while  others  possess  spreading  branches,  which  lie  flat 
on  the  ground.  The  former  are  more  generally  grown  since  they  can  be 
sown  closer  together  and  are  easier  to  cultivate  and  harvest. 

Large  podded  varieties  are 
more  select  in  their  soil  require- 
ments and  more  apt  to  produce 
unfilled  pods  if  the  conditions  are 
not  quite  satisfactory.  Gener- 
ally speaking,  the  small  nuts  are 
hardier,  and  better  adapted  to 
adverse  soils  and  climates. 

The  varieties  which  have  been 
tested  in  departmental  trials  were 
introduced  from  the  United 
States  of  America,  with  the  ex- 
ception of  one  variety  which  has 
been  termed  "  Local,"  and  whose 
origin  is  not  known  ;  it  was 
probably  imported  by  Chinese 
gardeners  from  their  native  land 
(Fig.  5).  The  only  other  varie- 
ties which  have  come  under  the 
notice  of  the  Department  are  a. 
large  podded  variety  similar  to 
"Local,"  called  "Giant,"  and 
the  dwarfed  variety  usually 
grown  and  retailed  by  Chinese 
gardeners. 

Althovigh  the  American  varie- 
ties   have    given    results    which 
Fig.  5.— Varieties  of  Peanuts  undergoing  Trial.  evidence    their    adaptability     to 

our  soils  and  climate,  it  must  be  admitted  that  none  of  them  quite  t  qual  for 
roasting  purposes  the  nut  imported  fi^om  China  and  Japan.  They  answer 
the  requirements  of  the  trade  for  confections  and  oil  extraction,  but  since 
the  demand  is,  in  the  first  instance,  for  roasted  peanuts,  more  suitable 
varieties  may  have  to  be  found  to  supply  this  demand. 


.OCAf 


*  Bulletin  of  the  Imperial  Institute.     Vol.  XIV,  Ko   3,  p.  473. 
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The  varieties  which  have  been  uiider  trial  by  the  Department  of  Agricul- 
ture in  this  State  may  be  described  as  follows  : — 

Spanish. — This  is  a  strong-growing,  very  hardy  variety,  with  small  pods 
about  1  inch  in  length  ;  foliage  fairly  abundant,  and  stems  erect.  The  pods 
are  borne  in  a  compact  cluster  centred  about  the  tap  root,  to  which  they 
firmly  adhere  in  harvesting.  Each  pod  is  completely  filled  by  two  light 
brown  peas.  The  kernels  are  small,  but  sweet  and  well  flavoured,  and  are  in 
strong  demand  by  confectioners.  Unfilled  pods  are  very  rare.  It  is  the 
earliest  of  the  varieties  tried,  maturing  in  froai  100  to  110  days.  It  is  very 
prolific,  yielding  at  Grafton  Experiment  Farm  as  high  as  121  ])ushels  per 
acre.  Spanish  is  very  drought-resistant,  and  will  thrive  under  a  wider  range 
of  soil  and  climatic  conditions  than  other  varieties.  On  account  of  its 
•diminutive  size  and  invariably  well-filled  pods,  it  is  rarely  shelled  for  sowing. 


Varieii-js  o[  Peanuts,  "Spanish' 


The  foliage  makes  excellent  hay,  but  is  not  so  abundant  as  in  the  larger 
podded  varieties,  Spanish  is  grown  largely  for  the  shelled  peanut  trade, 
and  for  the  manufacture  of  peanut  butter  and  confections. 

The  oil  content  is  7  to  10  per  cent,  higher  than  most  other  com- 
mercial varieties,  and  for  that  reason  it  is  a  variety  that  is  extensively 
iavoured  for  oil  production.  Thirty  pounds  of  high-grade  nuts  will  yield 
one  gallon  of  first-class  oil  and  20  lb.  of  meal  of  high  feeding  value.     (Fig.  6.) 

Valencia. — This  variety  has  given  the  most  consistent  results,  if  not  the 
highest  individual  yields,  of  the  varieties  imported  from  the  United  States. 
It  has  a  bunch  habit  of  growth,  the  foliage  being  very  abundant  and  of  a 
dark  green  colour.  The  pods  are  medium-sized,  clean  and  bright,  containing 
three   to    five  tightly-packed,  dull    red-coloured    nuts  of    excellent  flavour. 
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They  are  clustered  principally  around  the  tap  root,  and  adhere  well  to  the 
vines  in  harvesting.  The  highest  yields  obtained  were  11 2|  bushels  at 
Grafton  Experiment  Farm  in  1915,  and  107|  bushels  at  Yanco  Experi- 
ment Farm  in  the  same  year.  The  average  yield  of  this  variety  at  the 
former  farm  for  three  years  was  dl^  bushels.  It  has  invariably  given 
good  results  in  a  diversity  of  soils  and  under  variable  weather  conditions. 
Undoubtedly  drought-resistant,  its  luxuriant  growth  of  soft,  leafy  vine  is 
particularly  valuable. 


Fig.  7. — Varieties  of  Peanuts,  "Valencia." 


Samples  of  this  variety  were  submitted  to  a  Sydney  firm  for  roasting,  and 
were  reported  to  be  "  equal  in  flavour  to  the  best  imported  nuts,  and  suitable 
for  the  trade."  The  small  size  and  dark  red  colour  of  the  kernels,  however> 
rather  detract  from  the  value  of  the  variety  for  this  purpose.  On  account 
of  their  superior  flavour,  the  nuts  are  keenly  sought  for  by  confectioners. 
It  is  a  mid-season  variety,  maturing  in  about  120  days.  The  weight  per 
bushel  is  22  lb.     (Fig.  7.) 

Virginia  Bunch. — This,  as  the  name  implies,  is  a  bunch  type,  with  large 
pods  of  irregular  shape,  1^  inches  to  2  inches  in  length,  foliage  abundant, 
and  of  a  light  green  colour.  The  pods  are  of  bright  appearance,  and  are 
developed  around  the  base  of  the  plant.  The  nuts,  of  which  there  are 
usually  two  in  a  pod,  are  held  loosely,  and  are    of  a  light  brown    colour. 
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It  was  observed  in  the  trials  that  the  percentage  of  unfilled  pods  or  "  saps  " 
was  comparatively  high.  Virginia  Bunch  is  used  extensively  in  the  United 
State's  for  roasting  ;  but  samples  submitted  to  a  Sydney  merchant  were  con- 
sidered unsuitable,  for  "  not  only  were  the  nuts  of  inferior  flavour,  but  the 
shells  varied  in  thickness  at  the  ends,  and  consequently  were  vei'y  difficult  to 
roast."  The  variety  gave  a  yield  at  Grafton  Experiment  Farm  in  1913  c 
124|  bushels  per  acre,  but  in  view  of  their  inferior  roasting  qualities,  trials 
were  discontinued  from  that  year.     A  bushel  of  this  variety  weighs  22  lb. 

Local. — The  history  of  this  variety  is  not  known.  It  has  been  employed 
in  trials  as  a  "  check  "  variety  for  comparison  with  those  introduced  from 
America.     It   is   large  podded,  with  strong-growing,  coarse,  creeping  stems, 


Fig.  8. — Varieties  of  Peanuts,  "LocU 


along  which  the  pods  are  borne  in  profusion.  The  pods  are  large,  1^  inches 
to  1|  inches  in  length,  irregular  in  shape,  and  containing,  on  the 
average,  two  pink-coloured  nuts  of  medium  flavour.  Its  yield  at  Yanco 
Experiment  Farm  in  1915  was  exceptional — 118  bushels — but  this  has  not 
been  supported  by  similar  yields  at  other  farms.  The  variety  matures  earlier 
and  is  lower  in  oil  content  than  Valencia,  As  a  drought-resister  it  is  much 
inferior  to  the  American  varieties,  as  was  evidenced  by  the  1915  trials  at 
Grafton  Experiment  Farm.  Samples  submitted  for  roasting  were  reported  to 
be  "rather  hard  and  dry  eating."  It  seems  to  be  characteristic  of  this  variety 
to  produce  a  large  percentage  of  "  saps."  This  defect  has  been  consistently 
noticed  at  all  the  experiment  farms ;  the  imported  varieties  grown  under  the 
same  conditions  have  given  excellent  results,  which  seems  to  indicate  a  varietal 
weakness. 
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Generally  speaking,  Local  has  proved  inferior  to  the  introduced  varieties- 
in  point  of  yield  and  quality.  Owing  to  its  spreading  habit  of  growth,  it  i& 
more  difficult  to  harvest  than  the  bunch  type.  It  produces  abundant 
foliage,  which  cures  well  as  hay.  The  bushel  weight  of  the  variety  is  22  lb. 
(Fig.  8.) 

The  following  varieties  have  not  yet  been  introduced  into  this  State,  but- 
are  commercially  successful  in  the  United  States  of  America.* 

Virginia  Runner. — This  is  a  large- podded,  strong-growing  variety,  with 
creeping  stems  and  heavy  foliage.  The  pods  are  scattered  along  procumbent 
stems,  and  do  not  adhere  well  in  digging.  The  nuts  are  similar  to  Virginia. 
Bunch. 

Tennessee  Red. — This  is  a  small-podded  variety,  similar  to  Valencia,  but  of 
inferior  quality.  The  pods  are  medium  in  size,  containing  five  or  six  peas 
crowded  together.  The  nuts  are  covered  with  a  dark  red  coloured  testa, 
which  lowers  their  market  value  considerably.  The  variety  is  well  adapted 
for  stock  feeding.     It  is  somewhat  similar  to  Valencia  in  appearance. 

African  or  North  Carolina. — This  is  a  rank-growing  procumbent  variety, 
with  dark  green  luxuriant  foliage.  The  pods  are  scattered  along  the  stems,, 
and  are  medium  in  size,  usually  containing  two  peas.  These  are  rich  in  oil,, 
and  are  of  excellent  flavour.  It  is  a  late  maturer.  In  Africa  it  is  extensively 
grown  for  oil  production. 

Running  and  Bunch  J  umbo. — These  are  two  varieties  which  differ  only  in 
their  habit  of  growth,  as  the  names  imply.  The  pods  are  similar  to  those  of 
Virginia  Bunch,  but  have  a  greater  tendency  to  produce  "  saps."  They  are 
chiefly  grown  for  roasting  purposes,  but  are  gradually  being  superseded  by 
more  reliable  yielders.     The  period  of  maturity  is  approximately  160  days. 

Time  of  Planting. 

Peanuts  are  planted  in  the  spi-ing  of  the  year,  but  not  until  all  danger  of 
late  frost  is  over  and  the  soil  is  warm.  If  the  ground  is  cold,  germination 
will  take  place  slowly  and  irregularly.  The  Departmental  experiments- 
indicate  that  the  most  suitable  times  for  sowing  the  main  crop  are  : — 

North  Coast  :  September — 3rd  and  4th  weeks. 

Central  Coast :  October — 1st  and  2nd  weeks. 

South  Coast  :  October — 2nd  and  3rd  weeks. 

Murrumbidgee  Irrigation  Area  :  October — 2nd  and  3rd  weeks. 

Being  more  susceptible  to  frost,  and  requiring  a  warmer  soil  for  its: 
successful  germination,  the  peanut  crop  should  be  sown  a  little  later  than  for 
main  crop  maize  sowings.  The  Spanish  variety  is  early  in  maturing,  and  can 
be  sown  two  or  three  weeks  later.  As  far  as  possible,  the  sowing  should  be 
arranged  so  that  the  crop  will  be  harvested  when  dry  weather  can  reasonably 
be  expected. 

*  Farmers'  Bulletin  431,  U.S.  Dept.  of  Agric. 
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Fig.  9. — A  Suitable  Type  of  Drill  Plough.       A— Side  View. 


Fig.  9.— A  Suitable  Type  of  Drill  Plough        B— Front  View. 
The  Peanut, 
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Quantity  of  Seed. 
To  sow  au  acre,  27  to  35  lb.  of  unshelled  nuts,  or  8  to  10  lb.  of  shelled  nuts, 
are  required.  The  quantity  depends  chiefly  on  the  variety,  the  distance 
apart  in  the  rows,  and  the  width  of  the  drills.  The  small-podded  varieties, 
such  as  Spanish,  usually  sown  without  shelling,  require  1  bushel  (in  the  pod) 
per  acre.  If  these  small  varieties  are  shelled,  7  to  8  lb.  of  seed  will  be 
required  per  acre. 

Methods  of  Sowing. 

The  method  adopted  in  small  areas  is  to  mark  out  the  ground  in  drills 
with  a  hand  plough,  drop  the  seed  by  hand,  and  cover  with  the  plough  or 
rake.  On  extensive  areas,  where  the  peanut  crop  has  taken  a  permanent 
place  in  the  rotation  of  the  farm,  and  is,  perhaps,  the  chief  source  of  revenue, 
the  use  of  machines  becomes  necessary.  The  land  is  marked  out  in  drills,  as 
for  maize,  but  not  so  deeply,  using  an  ordinary  plough  or  one  of  the  special 
drill  ploughs  on  the  market  (Fig.  9,  A  and  B).  The  distance  apart  of  the 
drills  will  depend  upon  districts  and  on  varieties.  In  typical  districts,  drills 
3  feet  apart  and  seeds  every  18  to  24  inches  in  the  drills  is  sufficient  for  the 
strong-growing    varieties,    such    as    Local ;   for    medium    varieties,    such    as 


Fig.  10. — One  type  cf  Maize  Drill,  with  Fertiliser  Attachment. 

Valencia,  2  feet  9  inches  between  drills,  and  plants  15  to  18  inches  apart, 
will  be  found  satisfactory  ;  while  for  small  varieties,  such  as  Spanish,  drills 
separated  by  30  inches  and  plants  by  12  to  15  inches  will  give  satisfaction. 

In  the  United  States  the  seed  is  sown  by  a  special  peanut  planter,  similar 
in  many  respects  to  the  maize-dropper.  The  implement  is  not  fitted  with  a 
fertiliser  attachment,  but  special  machines  for  marking  out  the  land  and 
applying  the  fertiliser  are  on  the  market.  These  are  very  reliable,  and  are 
great  labour-saving  appliances. 

Very  satisfactory  woi'k  can  be  done  with  the  ordinary  maize-dropper 
(Fig,  10),  by  fitting  special  plates.     The  chief  danger  is  that  the  nuts  may  be 
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broken,  but  this  can  be  obviated  by  careful  adjustment.  If  the  seed  has  been 
graded  and  the  machine  properly  set,  single  nuts  will  be  dropped  uniformly  at 
the  set  distance.  To  the  front  of  the  dropper  may  be  attached  mould-boards, 
so  that  the  furrows  may  be  run  out  and  the  seed  and  fertiliser  sown  in  the  one 
operation.  This  is  particularly  advantageous  in  hot  localities  where  the 
drills  ai-e  apt  to  dry  out  quickly.  It  ensures  the  seed  being  deposited  in 
moist  soil,  and  eflfects  a  saving  of  labour.  Machines  for  sowing  nuts  in  the 
pod  have  not  yet  been  widely  adopted.  Unshelled  nuts  may  be  dropped  by 
hand  in  the  drill,  and  covered  by  a  single  cultivator  with  mould-board 
attachments  or  by  two  broad  tines  attached  to  the  adjustable  side-standards. 
The  seed  should  be  covered  to  a  depth  of  1  j  inches  in  sandy  soil  and  1  inch 
in  heavier  soil  if  it  is  in  a  fine  moist  condition.  Slightly  deeper  covering 
will  be  necessary  if  the  soil  is  inclined  to  be  dry  at  the  surface. 

(To  be  continued.) 


Seed  Wheat  for  Sale  at  the  Government  Earms. 

The  Department  of  Agriculture  has  a  limited  quantity  of  Pure  Seed  Wheat 
for  sale  for  the  coming  season.  The  price  of  the  Seed  is  6s  per  bushel, 
plus  9d.  for  each  bag  supplied,  f.o.r.  nearest  railway  station  to  the  Farm 
supplying.  Applications  should  be  made  direct  to  the  Manager  of  the 
respective  Farms. 


Variety.             [  Farm  where  seed  is  available. 

Variety. 

Farm  where  seed  is  available. 

Hard  Federation 

^^ 

Federation 

^ 

Marshall's   No.   3 

Hard  Federation 

Canberra 

Yandilla  King... 

Bomen     

Wagga    Experiment 
Farm,  Bomen. 

Marshall's  No.  3 

Yandilla  King   ... 

Zealand 

Comeback 
Bunyip 

Rymer  ... 
Commonwealth 

I  Cowra  Experiment 
Farm. 

Zealand  ... 

. 

Warren 

Canberra 

Cleveland 

Currawa 

Yandilla  King  ... 

Bomen  ... 

) 

Marshall's   No.   3 

1  Bathurst  Experiment 

Hard  Federation 

{      Farm. 

Warren 

1 

Federation 

Genoa    ... 

Comeback           ... 

J 

Canberra 
Thew     

!  Glen  Innes  Experiment 
r      Farm. 

Federation         ..." 

1 

Florence 

J 

Hard  Federation 

1 

Florence ... 

Steinwedel 

^^ 

Firbank 

Canberra 

Temora  Demonstration 
Farm. 

King's  Early    ... 
Warren ... 

I  Coonamble  Experiment 
f     Farm. 

Comback 

Canberra 

Bunyip i 

Walmer 

1 

Bomen     ... 

Florence 

J 

Sunset 

i 

Florence 

\ 

Steinwedel         ...n 

Firbank f  Nyngan  Demonstration 

Canberra 

1  Condobolin  Demonstra- 

Hard  Federation 

l      tion  Farm. 

Florence              ...|  ('      Farm. 
Sunset 1  ) 

Sunset   ... 

274  Agricultural  Gazette  of  N.S.W.  [April  2,  1918. 


Popular  Descriptions  of  Grasses. 

E.  BREAKWELL,  B.A.,  B.Sc,  Agrostobgist. 

THE   RYE   OR   LOLIUM   GRASSES. 

The  cultivated  rye  grasses  are  : — 

Perennial  Rye  grass  {Lolium  perenne).     (Fig.  1.) 

Italian  Rye  grass  ^     Lolium  italicum 

Loietto  Rye  grass  I  <  r 

Westernwolth's  Ryegrass  J    Lolium  multiflorum.  (Fig.  2). 
The  rye  grasses  of  little  agricultural  importance  are  : — Drake  or  Darnel 
{Lolium  temulentum)  (Fig.  3)  and  Lolium  rigidum  (Fig.  4). 

The  rye  or  Lolium  grasses  have  a  very  characteristic  structure.  The 
flowers  of  the  spikelets  overlap,  as  in  the  Fescues,  but  the  whole  seed  head 
or  spikelet  is  placed  edgewise  to  the  flowering  stalk,  often  becoming  closely 
appressed  to  it.  It  is  the  last-named  feature  which  readily  distinguishes 
these  grasses  from  others. 

Perennial  Rye  Grass  {Lolmm  perenne). 
Perennial  rye  grass  can  be  distinguished  frcm  the  other  rye  grasses  by  the 
following  characteristics  : — 

1.  The  plant  is  perennial. 

2.  The  root  is  more  tufted,  containing  a  larger  number  of  basal  leaves. 

3.  The  flowers  are  usually  without  awns   or   bristles,   and  there  are 

comparatively  fewer  in  a  spikelet  or  seed  head. 

Perennial  rye  grass  is  probably  the  oldest  and  most  popular  cultivated 
grass  throughout  the  temperate  regions  of  the  globe.  It  is  shown  by 
references  that  its  cultivation  in  England  has  extended  as  far  back  as  1650. 
On  good  soils  it  is  extremely  palatable  to  both  sheep  and  dairy  cattle. 

In  New  South  Wales  it  is  largely  grown  on  the  coast"  and  tablelands. 
Some  very  fine  pastures  may  be  seen  on  the  richer  volcanic  soils  of  the 
South  Coast  during  the  spring  months  of  the  year.  On  the  lighter  sandy  or 
clayey  soils  it  is  crowded  out  by  the  more  vigorous  couch  and  Parramatta 
grass,  and  also  by  Rib  grass  or  Lamb's  Tongue.  In  the  coastal  districts  it 
will  provide  feed  up  to  December,  when  it  goes  ofi  until  the  following  autumn. 
In  the  New  England  district,  however,  it  is  grazed  during  the  greater  portion 
of  the  year.  Perennial  rye  grass  is  very  quickly  affected  by  hot,  dry 
conditions,  and  its  cultivation  is  not  recommended  west  of  the  more  elevated 
tablelands. 

Perennial  rye  grass  should  not  be  allowed  to  seed  during  its  first  year,  as 
this  destroys  its  permanence.  Seed  from  old  pastures  is  likely  to  give  better 
results  than  from  pastures  tv,ro  or  three  years  old. 
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Fig.  1. — Perennial  Rye  Grass  (LoHum  perenne). 
Note  tiie  tufted  root,  and  also  the  absence  of  awns  or  bristles  on  the  seed  head. 

Popular  Descriptions  of  Grasses. 
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Eye  grass  is  best  sown  in  the  autumn.  It  should  not  be  sown  alone,  but 
either  with  clover  or  with  cocksfoot  and  clover.  Owing  to  its  good  germi- 
nating capacity,  less  seed  per  acre  is  required  than  of  many  other  grasses. 
If  sown  with  clover,  20  lb.  of  rye  and  10  lb.  of  clover  are  sufficient ;  if  with 
cocksfoot  and  clover,  20  lb.  of  Perennial  rye  grass,  10  lb.  of  cocksfoot  and 
-t  ib.  of  Clover. 

Eye  grass  is  generally  one  of  the  principal  constituents  of  lawn-grass 
mixtures,  as  sold  by  seedsmen.  In  lawns  established  from  these  mixtures 
the  rye  grass  soon  obtains  the  supremacy,  owing  to  the  high  germination  of 
the  seed  and  the  rapid  growth  of  the  grass.  Eye  grass  lawns  are  suitable  on 
the  tablelands,  but  may  be  seriously  affected  on  the  coast  by  rust  due  to 
moist  conditions,  or  by  wilting  during  hot  dry  winds. 

LoLium  italicum  or  Lolium   multijioruni  and  its  Varieiies. 

These  embrace  Italian  Eye  grass,  Loietto  and  Westernwolth's  rye  grass. 

Italian  rye  grass  is  easily  distinguished  from  Perennial  rye  grass,  (1)  by  its 
awned  flowers,  (2)  by  the  more  vigorous  leaf  growth  along  the  stem,  and 
(3)  by  its  annual  or  biennial  character.  It  is  a  native  of  Italy,  and  is 
sometimes  botanically  called  Lolium  italicum,  sometimes  Lolium  multiflorum. 

Owing  to  its  short-lived  habit,  it  is  unsuitable  for  permanent  pasture.  It 
is,  however,  an  excellent  hay  grass,  and  can  be  used  in  rotations  with 
advantage.  It  can  also  be  sown  with  certain  cereals,  using  the  latter  as 
cover  crops.  On  the  coast  good  results  have  been  obtained  by  seeding  it 
with  oats,  the  first  cut  producing  an  excellent  mixture  of  oaten  and  grass 
hay,  while  the  aftermath  provides  excellent  pasture  well  into  the  spring. 

Almost  any  soil  will  suit  Italian  rye  grass,  but  the  best  results  are  produced 
on  alluvial  or  basaltic  soils.  In  the  New  England  district  and  in  many 
parts  of  the  South  Coast,  on  basaltic  soil,  it  yields  heavily.  Grown  with  red 
clover  it  produces  a  couple  of  cuts  of  excellent  hay  each  season. 

On  good  land  it  can  be  seeded  heavily,  at  the  rate  of  40  to  50  lb.  per  acre. 
The  seed  is  best  sown  in  the  autumn;  the  growth  throughout  the  winter 
months  is  good,  and  the  stand  is  then  ready  for  cutting  in  the  spring. 

Loietto  rye  grass. — This  variety  is  credited  with  being  an  improved  form 
of  Italian  rye  grass,  which  is  largely  grown  in  Italy.  Some  seed  brought 
from  that  country  by  Mr.  W.  J.  Allen,  Fruit  Expert,  was  sown  at  Yanco 
Experiment  Farm  during  1914-15,  and  later  was  also  tried  at  Glen  Innes 
Experiment  Farm.  There  is  no  evidence  that  it  is  superior  to  the  ordinary 
Italian  rye  grass  in  the  New  England  district.  Mr.  T.  A.  Stirton,  Ben 
Lomond  Estate,  Ben  Lomond,  to  whom  seed  was  sent  for  trial,  writes  : — 
"  The  Loietto  seed  was  sown  on  heavy  black  soil.  The  germination  was 
poor  and  the  plants  not  luxuriant.  Westernwolth's  rye  has  beaten  it  in 
germination  and  luxuriance." 

Two  reports  have  been  received  frv^m  the  Yanco  Irrigation  Area.  The 
officer  connected  with  the  Irrigation  Commission  reports  :■ — "  Half  an  acre 
v/as  sown  on  20th  May,  1916,  at  the  rate  of  2  bushels'per  acre,  on  land_that 
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F.g.  2. — Italian   Rye  Griss  {Lo'ium  itilicim  or  Lilium'^m  iltijl)nim). 
Loietto  and  Weslernwolth's  Rvf!  Grass  are  other  varieties  o   the  same  grass. 
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had  never  been  irrigated.  The  soil  was  a  stiff  red  loam,  about  8  inches  deep,, 
overlying  a  dark  red  clay  subsoil  of  4  or  5  inches.  The  land  was  well  culti- 
vated and  harrowed  down  to  a  fine  seed-bed  about  the  same  as  for  wheat, 
but  not  as  fine  as  for  lucerne.  The  season  was  very  favourable.  The  grass 
germinated  well,  and  made  uniform  and  rapid  growth.  Six  weeks  after 
planting  it  was  9  inches  high  and  fit  for  grazing.  It  grew  well  through  the 
winter,  and  was  irrigated  at  the  end  of  October.  On  20th  November  it  was 
cut  with  a  mower,  and  yielded  in  its  dry  state  3  tons  6  cwt.  per  acre.  It 
shot  up  again,  and  in  December  reached  a  height  of  12  inches.  The  hay  was 
of  an  excellent  quality,  and  was  readily  eaten  by  horses  and  cattle."  It- 
should  be  noted  that  in  this  case  Westernwolth's  rye  grass  was  not  grown  for 
comparison. 

At  Yanco  Experiment  Farm  both  Loietto  and  Westernwolth's  have  been 
grown,  and  Mr.  J.  M.  Pitt,  Experimentalist,  reports  as  follows  : — "  The 
Loietto  grass  closely  resembles  Westernwolth's  rye  grass,  having  a  similar 
method  of  growth,  with  the  shiny  leaves  and  seed-producing  stalks  typical 
of  the  rye  grass  family.  Westernwolth's  has  given  far  better  results.  Its 
growth  during  the  early  stages  has  been  more  rapid.  It  carries  a  greater 
quantity  of  leaf  of  a  slightly  wider  type,  and  the  foliage  reaching  further  up 
the  stem.  The  Loietto  grew  to  a  height  of  2  feet,  whereas  Westernwolth's 
reached  3i-  feet.     To  the  eye  Westernwolth's  has  a  more  taking  appearance."' 

Westernwolth's  rye  grass. — Full  particulars  of  this  grass  have  already  been 
published  in  the  Agricultural  Gazette.  It  is  becoming  increasingly  popular, 
and  in  many  parts  of  New  Zealand  has  displaced  Italian  rye  grass  in 
rotations,  and  as  a  hay  crop.  A  thin  seeding  of  this  grass  is  strongly 
recommended  in  most  winter  mixtures  on  the  coast.  It  comes  away 
quickly,  shelters  the  other  grasses,  and  provides  early  grazing. 

On  the  coast  and  on  the  Irrigation  Area  it  does  well,  but  it  does  not  appear 
suited  to  the  tablelands.  At  Yanco  Experiment  Farm  it  has  shown  par- 
ticular promise,  and  should  prove  a  valuable  adjunct  to  winter  crops. 

This  grass  is  of  such  commercial  importance  that  seedsmen  have  g'ven 
it  a  distinct  specific  title,  viz.,  Lolium  westernwoldicum.  Botanically, 
however,  there  is  no  distinction  between  this  grass  and  ths  different 
commejcial  varieties  of  Lolium  italicum  {Lolium  multiflorum). 

Other  Rye  Grasses. 

Lolium  temulentum  (Drake  or  Darnel). — This  grass  can  be  distinguished, 
from  the  other  rye  grasses  by  its  extremely  long  outer  glume;  sometimes  it  is. 
as  much  as  an  inch  long,  and  it  is  always  longer  than  the  five  to  seven-flowered 
spikelet.  It  is  of  an  annual  character,  generally  growing  fairly  tall.  The 
seed,  in  its  ripe  stages,  is  often  very  inflated. 

Most  botanical  authorities  recognise  two  forms  of  this  grass,  viz.,  Bearded 
Darnel,  having  long  awns,  and  Short-awned  Darnel,  having  very  short  awns, 
or  none  at  all.     The  latter  form  is  sometimes  called  Lolium  arvense. 
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Fig.  3. — Drake  or  Darnel  (Lolium  temulentiim) . 
Note  the  extremely  long  outer  glume, 

Popular  Descriptions  of  Grasses. 


280  Agricultural  Gazette  of  N.S.W.  [April  2,  WIS, 

Although,  never  very  abundant,  tliis  grass  is  fairly  common  throughout  the 
tablelands  and  coast  districts  of  the  State,  and  is  becoming  an  annual  feature 
of  many  of  our  wheat  fields.  It  has  been  introduced  from  Europe  and  Asia, 
where  it  is  generally  common  and  is  considered  a  weed. 

The  flag  is  of  a  succulent  and  palatable  type,  and  is  appreciated  by  stock. 
The  seed  of  the  grass,  however,  contains  a  narcotic  poison,  which  may  be 
due  to  a  fungus,  and  therein  lies  the  danger  of  permitting  it  to  be  introduced 
into  wheat  fields,  or  in  cultivation  paddocks  generally. 

Lolium  rigidum  (Kigid  rye  grass). — As  its  name  implies,  this  grass  has 
somewhat  of  a  rigid  character,  noticeable  in  the  stem  and  spikelets.  The 
outer  glume  of  the  spikelet  is  very  rigid,  and  the  spikelet  itself  is  often  so 
closely  appressed  to  the  stem  of  the  plant  that  the  flowers  present  an 
intricate  or  overlapping  appearance.  The  grass  never  grows  to  any  great 
height,  and  it  is  the  shortest  of  all  the  rye  grasses. 

It  has  been  introduced  from  Europe,  being  very  common  in  Italy.  In 
this  State  it  is  a  familiar  sight  on  the  seaside  of  the  middle  coastal  district, 
and  also  on  river  banks.  It  is  very  inferior  to  the  other  rye  grasses,  and 
cannot  be  recommended  for  cultivation. 


Pure  Seed  Maize — Co-operation  by  Earmers. 

Owing  to  the  value  of  acclimatised  seed  maize,  and  the  danger  of  its  becoming 
impure  in  cross-fertilisation,  it  has  been  the  policy  of  the  Department,  in 
order  to  ensure  pure  seed  being  available  to  farmers,  to  have  only  one  variety 
grown  at  each  Experiment  Farm,  where  it  undergoes  systematic  improvement 
for  yield  and  quality. 

As  these  Experiment  Farms  are  not  representative  of  every  large  maize- 
growing  district  in  the  State,  the  principle  has  been  extended  to  include 
other  districts,  where  this  improvement  system  has  been  undertaken  under 
Departmental  supervision,  by  the  co-operation  of  reliable  farmers  in  these 
districts. 

In  order  to  further  extend  this  work  and  to  cater  for  other  important 
maize-growing  centres,  the  Department  would  be  glad  to  hear  from  farmers 
who  are  already  specialising  in,  or  who  are  willing  to  specialise  in,  the 
production  of  pure  seed  maize  by  co-operation  with  the  Department. 

All  communications  should  be  addressed  to  the  Under  Secretary  and 
Director,  Department  of  Agriculture,  Sydney. 


April  2,  1918.]  Agricultural  Gazette  of  N.S.W,  281 


Fig.  4. — Rigid  Rye  Grass  {Lolium  rigidum). 
PopiLAK  Descriptions  of  Grasses. 
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Farmers^  Experiment  Plots^ 

Potato  Experiments,  1917-18. 


South  Coast  District. 


R.  N.   MAKIN,  Inspector  of  Agriculture. 

The  following  farmers  co-operated    with   the   Department   in  cai'r)ing  out 
variety  and  niannrial  tests  with  potatoes  during  the  past  season  :  — 
J.  H.  Martin,  Pambula. 
J.  Chittick,  Kangaroo  Valley. 

Owing  to  an  exceedingly  wet  season  at  Kangaroo  Valley  no  i^otatoes  were 
harvested — wet  rot  having  accounted  for  the  tubers.  The  seed  was  sown  on 
the  21st  August,  and  satisfactory  growth  was  made  until  heavy  rain  at 
Christmas  time  started  disease  among  the  plots.  The  rain  was  so  persistent 
that  it  was  impossible  to  get  on  the  ground. 

At  Pambula  continuous  rain  caused  a  certain  amount  of  rot,  but  it  was 
not  so  heavy  nor  so  continuous  as  at  Kangaroo  Vallej".  Under  the  conditions 
the  returns  are  most  satisfactoiy.  The  planting  was  made  on  4th  September, 
and  digging  took  place  on  20th  February.  The  rainfall  between  these  dates 
was  2,213  points,  of  which  1,100  points  fell  in  January.  The  seed  was  sown 
at  the  rate  of  12  cwt.  per  acre,  in  drills  3  feet  apart  and  15  inches  between 
sets.  Superphosphate  was  dusted  along  the  drills  at  the  rate  of  2  cwt.  per 
acre  in  the  variety  trial. 

In  the  manurial  tests  superphosphate  was  applied  at  the  rate  of  2  cwt.  per 
acre,  P5  (consisting  of  superphosphate  4  parts  and  sulphate  of  potash  1  part) 
at  2 1  cwt.  per  acre,  and  P7  (consisting  of  equal  parts  of  superphosphate  and 
bone-dust)  at  the  rate  of  3  cwt.  per  acre.  These  were  compared  with  an 
untreated  plot.  Superphosphate  alone  yielded  3  tons  per  acre  better  than  the 
unmanured.  Taking  superphosj^hate  as  being  worth  £5  per  ton,  and  potatoes 
at  the  low  price  of  £5  per  ton,  the  increase  was  equal  to  a  gain  of,  rouglily, 
<£14  10s.  per  acre.  In  the  plots  treated  with  P5  and  P7  mixtures  respec- 
tively, there  was  an  approximate  gain  of  1  ton.  As  sulphate  of  potash  is 
very  dear  and  practically  off  the  market,  it  would  be  difficult  to  estimate  the 
value  of  the  treatment  with  P5,  but  the  P7  mixture  may  be  valued  at 
£7  per  ton,  so  that  the  gain  due  to  the  manure  was  commercially  equal 
to  £4. 

In  the  variety  trial  Manhattan  suffered  most  on  account  of  the  bad 
weather  conditions.  Carman  No.  1  and  Early  Manistee  withstood  the  wet 
very  well,  and  yielded  good  marketable  potatoes.  Satisfaction  was  fair. 
Up-to-Date,  which  was  used  in  the  manurial  tests,  showed  a  certain  amount 
of  second  growth,  and  yielded  a  number  of  small  potatoes. 
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It  was  noted  during  the  season  that  the  growth  was  slow  and  maturity 
late.  This  was,  no  doubt,  due  to  the  cold  and  wet  summer.  In  most  districts 
on  the  South  Coast  farmers  lost  their  potato  crops  through  the  incessant 
wet.  The  warning  must  again  be  offered  against  planting  on  anything  but 
well-drained  ground.  The  potato  plot  is  one  of  the  most  expensive  to  plants 
and  precautions  should  be  taken  against  wet  conditions — even  naturally 
well-drained  ground  should  be  drained  in  case  storm-water  tends  to  lodge. 

Summary  of  Returns  from  Plots  sown  by  Mr.  J.  H.  Martin,  Pambula.. 

Variety  Test. 
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Tagasaste  and  the  Gacias  growing  in  the  Botanic 

Gardens. 

It  is  many  years  since  the  late  Dr.  Victor  Perez,  who  resided  in  the  Canary 
Islands,  distributed  throughout  the  world,  through  the  Royal  Botanic 
Gardens,  Kew,  seeds  of  Tagasaste,  Cytisui  proliferus  L.  f.,  yslv. palmensis  Chr.,. 
and  his  son.  Dr.  G.  V.  Perez,  of  Teneriffe,  an  enthusiastic  student  and 
correspondent  on  plant  acclimatisation,  is  now  doing  the  same,  through  the 
same  source,  with  seeds  of  Gacia  and  Gacia  blanca,  and  trying  to  show  that 
the  Escabon  of  Teneriffe  is  not  the  Tagasaste  of  Palma. 

Tagasaste  was  also  fully  dealt  with  by  the  Director,  J.  H.  Maiden,  F.R.S., 
in  the  Agricultural  Gazette  for  October,  191.5. 

During  the  last  few  years  seeds  of  these  useful  leguminous  plants  have  been 
received  direct  from  Teneriffe  and  grown  in  the  trial  ground  of  these  gardens 
and  in  the  gardens  also,  and  I  have  come  to  the  conclusion  that  it  is  doubtful 
whether  the  true  Tagasaste,  or  Tree  Lucerne,  has  really  got  abroad  in  this 
country.  Many  specimens  I  have  seen  are  not  the  Island  of  Palma  variety,  but 
Cyiisus  proliferus  L.  f .,  known  in  Teneriffe  as  Escabon,  which  is  not  so  proli- 
ferous in  foliage  as  the  vAriety  palmensis  Chr., and,  according  to  correspondence 
from  Dr.  Perez,  is  seldom  browsed  upon  by  animals,  unless  pressed  by  hunger. 
This  plant  soon  becomes  leggy  and  woody,  even  when  cut,  and  its  foliage  is 
more  harsh  and  sparse.     The  Tagasaste,  on  the  other  hand,  although  differing. 
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only  slightly  botanically,  is  much  more  leafy  in  character  and  more  robust, 
with  a  graceful  drooping  habit.  I  have  also  found  it  easier  to  transplant 
from  the  seed  bed  than  the  type.  It  sends  down  tap-roots  early,  making  it  a 
suitable  subject  for  very  dry  positions.  Plants  are  doing  well  where  no  artificial 
watering  is  given,  and  under  the  drying  and  impoverishing  influence  of  large 
Moreton  Bay  Fig  trees.  Its  quick  growth  makes  it  useful  as  a  nurse  break- 
wind  until  the  intended  permanent  trees  have  become  established.  It  is  also 
useful  as  a  nurse  in  new  shrubbery  and  plantation  work  in  either  park  or 
garden,  and  while  so  used  makes  a  pleasing  shrub  from  8  feet  to  1 5  feet  high. 
It  will  stand  the  knife  well,  and  can  therefore  be  easily  kept  in  check.  For 
fodder  purposes  it  should  never  be  allowed  to  grow  into  a  small  tree,  but 
should  be  kept  regularly  cut ;  the  foliage  is  then  always  young  and  soft,  when 
it  is  readily  eaten  by  all  kinds  of  stock. 

Tagasaste  is  very  accommodating  in  its  requirements,  in  fact  it  could  easily 
become  a  pest  in  some  districts  where  it  would  be  replacing  something  better 
than  itself ;  but  in  dairy  districts  where  the  "  something  better  "  cannot 
always  be  maintained  through  droughts  and  other  causes,  and  catch  crops  of 
spring  and  autumn  fodder  sometimes  fail,  it  will  be  a  safe  and  profitable 
standby,  especially  if  it  is  cut  at  least  twice  a  year. 

It  will  bear  considerable  heat ;  and  that  it  will  grow  well  in  the  frost  zone 
is  proved  by  its  becoming  established  in  the  Moss  Vale  district,  while  Mr. 
Maiden  states  that  it  grows  in  the  coldest  parts  of  the  Blue  Mountains. 

The  Gacia  Cytisus  stenopetalus,  Webb  and  Benson,  makes  a  beautiful,  sweet- 
scented,  yellow  flowering  shrub,  not  so  large  in  growth  as  the  Tagasaste  but 
just  as  robust,  with  thick  green  foliage  responding  readily  after  the  knife.  A 
shrub  of  Gacia  in  flower  looks  just  like  a  giant  of  the  well-known  Genista 
fragrans  (Cytisus  fragrans)  Lam.,  which  is  grown  so  largely  in  the  Channel 
Islands  and  French  nurseries  for  sale  in  the  London  Covent  Garden  market 
in  5-inch  pots. 

Ga'^'.a  blanca  Cytisus  paUidus  Poir  is  even  more  beautiful  as  a  garden 
shrub  than  the  Gacia,  because  of  its  silver  foliage  making  a  charming  contrast 
amongst  other  shrubs.  It  is  more  upright  in  growth,  but  its  warm  sulphur 
yellow  flowers  are  identical. 

Both  the  Gacias  make  an  excellent  hand-fed  foddei*  and  silo  material  if  kept 
cut  as  the  Tagasaste,  and  where  bees  are  kept  greatly  help  the  honey  flow 
when  in  flower. 

If  the  seed  is  sown  as  soon  as  ripe  it  will  germinate  readily,  but  if  allowed 
to  remain  on  the  plant  until  it  drops,  it  becomes  very  hard,  like  many  other 
legumes.  In  this  case  the  seed  should  be  dropped  into  water  nearly  boiling, 
and  allowed  to  remain  in  the  water  until  it  cools.  All  bought  seed  should 
be  treated  in  this  way. 

Small  quantities  of  seed  of  these  plants,  viz.,  the  true  Tagasaste,  Gacia  and 
Gacia  blanca,  are  available  for  distribution. 

Applications  should  be  made  to  the  Director,  Botanic  Gardens,  Sydney, 
enclosing  a  penny  stamp  for  postage. — E.  N.  Ward,  Superintendent,  Botanic 
Gardens. 
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Sales  of  Departmental  Dairy  Stocks 


Two  very  successful  sales  of  surplus  stud  dairy  stock  have  recentlv  been  held 
by  the  Department,  one  at  the  Government  Experiment  Farm,  Wollongbar, 
on  Friday,  8th  March,  and  the  other  at  the  Berrv  Sale  Yards  on  Tuesday, 
19th  March,  1918. 

Guernseys  at  Wollongbar, 

The  twenty-two  animals  sold  totalled  £1,339  16s.,  or  an  average  of 
£60  18s.  per  head.  In  one  case  160  guineas  was  paid  by  Messrs.  Kinross 
Bros.,  of  Inverell,  for  Caress  of  Wollongbar;  and  in  another  105|  guineas 
was  paid  by  Mr.  G.  Knight,  of  Wollongbar,  for  Kohais  Lassie  3rd. 

The  general  details  are  as  follows  : — 

COWS. 

Princess  Alice:  Born  16th  March,  1911;  colour,  lemon,  fawn  and  white;  sire.  Calm 
Prince;   dam.  Rose  \"ivid.     61  guineas.     (J.  Robbins,  Federal.) 

Sivectheart :  Born  7th  January,  1909;  colour,  lemon,  fawn  and  white;  .sire.  The 
Admiral;    dam,  Souvenir  of  Wollongbar.     51  guineas.     (Kinross  Bros.,  Inverell.) 

Lass  of  Berry  :  Born  1.5th  March,  1911;  colour,  lemon,  fawn  and  white;  sire,  King  of 
the  Roses  (imp.);    dam,  Rohais  Lassie  (imp.).     62  guineas.     (J.   Robbins,  Federal.) 

Bed  Rose  of  Berry  :  Born  10th  June,  1911 ;  colour,  lemon,  fawn  and  white;  sire.  Calm 
Prince;    dam.  Parson's  Red  Rose  1st  (imp.).     94  guineas.     (G.  Knight,  Wollongbar.) 

Lucino  :  Born  I5th  August,  1911;  colour,  lemon,  fawn  and  white;  sire.  Calm  Prince; 
dam.  Angel  Vivid.     24  guineas.     (J.  Gibson,  Wollongbar.) 

Moonshine:  Born  27th  October,  1911;  colour,  lemon,  fawn  and  white;  sire.  King 
of  the  Roses  (imp.);   dam.  Evening  Star.     48  guineas.     (J.  M.  Hewitt,  Ltismore.) 

Angelica  oj  Berry:  Born  12th  January,  1912;  colour,  orange,  fawn  and  white;  sire, 
Claudius  (imp.  in  dam);  dam,  Angelica  8th  (imp.).     30  guineas.     (J.  Robbins,  Federal.) 

Rohais  Lassie  Zrd :  Born  11th  February,  1912;  colour,  orange,  fawn  and  white; 
sire,  Trengwainton  Village  Favourite  (imp.);  dam,  Rohais  Ltassie  (imp.).  105|  guineas. 
(G.  Knight,  Wollongbar.) 

Flaxy  -kth :  Born  16th  August,  1912;  colour,  lemon,  fawn  and  white;  sire,  Rosehill 
(imp.);  dam.  Flaxy  3rd.     70  guineas.     (W.  R.  Watkins,  Kyogle.) 

Kiss:  Born  6th  March,  1912;  colour,  lemon,  fawn  and  white;  sire,  Hayes'  Fido 
(imp.);    dam,  Sweetheart.     48  guineas.     (Kinross  Bros.,  Inverell.) 

Golden  May  of  Wollongbar  :  Born  4th  September,  1912 ;  colour,  orange,  fawn  and 
white;  sire,  Hayes'  Fido  (imp.);  dam.  Miss  Golden  of  Wollongbar  (imp.  in  dam).  50^ 
guineas.     (G.  Osborne,  Channon.) 

Goto  of  Wollongbar  :  Born  26th  December,  1912;  colour,  orange,  fawn  and  while; 
sire,  Hayes'  Fido  (imp.);   dam.  Token.     57  guineas.     (J.  Robbins,  Federal.) 

Garess  of  Wollotigbar  :  Born  12th  September,  1913;  colour,  lemon,  fawn  and  wliitc; 
sire,  Trengwainton  Village  Favourite  (imp.);  dam.  Angel  Vivid.  160  guineas.  (Kinrcss 
Bros.,  Inverell.) 

HEIFER. 

Clover  of  Wollongbar  :  Born  4th  April,  1915;  colour,  lemon,  fawn  and  white;  sire. 
Sweetheart's  Fido;   dam.  Shamrock  3rtl.     50  guineas.     (J.  Robbins,  Federal.) 

BUL,L,S. 

Sunflower  of  Wollongbar :  Born  10th  IMa--ch,  1917;  colour,  lemon,  fawn  and  white; 
sire,  George  3rd  ;   dam.  Flower  of  the  Preel  3rd  (imp.).     30  guineas.     (J.  Bugden.) 

George  ith  of  Wollongbar  :  Born  16th  February,  1917 ;  colour,  orange,  fawn,  and  a 
little  white;  sire,  George  3rd  ;  dam,  Anna.     85  guineas.     (Campbell  Bros.,  Mullumbimby.) 

Leonard  of  Wollongbar  :  Born  20th  November,  1916;  colour,  orange,  fawn,  and  a 
little  white;  sire,  George  3rd  ;  dam,  L,eonie  of  Wollongbar.  35  guineas.  (J.  Hanstock, 
Brooklet.) 
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Emblem  of  Wollongbar  :  Born  26th  January,  1917;  colour,  orange,  fawn  and  white; 
«ire,  The  Peacemaker ;  dam.  Royal  Souvenir  of  Wollongbar.     35  guineas.     (J.  Thompson.) 

Beau  of  Wollongbar  :  Born  20 ih  December,  1916;  colour,  orange,  fawn  and  white; 
sire,  The  Peacemaker;    dam.  Caress.     50  guineas.     (J.  Sheehan.) 

Glorious  of  Wollongbar :  Born  7th  March,  1917;  colour,  orange,  fawn  and  white; 
sire,  George  3rd ;   dam.  Glory.     40  guineas.     (J.  Kerr,  Kyogle.) 

Haig  oj  Wollongbar  :  Born  19th  July,  1917;  colour,  orange,  fawn  and  white;  sire. 
•General  French;   dam.  Parson's  Red  Rose  6th.     45  guineas.     (J.  Knight,  Wollongbar.) 

Spark  oj  Wollongbar  :  Bom  12th  August,  1917;  colour,  lemon,  fawn,  and  white; 
sire,  George  3rd;  dam.  Rose  Vivid.     45  guineas.     (J.  Duncan,  Numulgi.) 

Holsteins  from  Berry  Experiment  Farm, 

The  twenty-nine  head  sold  for  a  total  of  £1,337  10s.  6d.,  averaging  £46  16s. 
per  head.  The  highest  price  was  paid — 105  guineas — by  Mr.  J.  G.  Percival 
of  Richmond,  for  La  Hook  2nd,  while  77J  guineas  was  given  by  the  same  buyer 
for  La  Field  of  Berry. 

The  general  details  are  as  follows  : — 

COWS. 

Margosa  oj  Berry  :  Born  3rd  October,  1904;  sire,  Garfield  (imp.);  dam,  Maggie  Obbe. 
35  guineas.     (A.  C.  Ltamond.) 

Marigold  of  Berry:  Born  20th  February,  1907;  sire.  The  Hague;  dam,  Margosa- 
47  guineas.     (A.  C.  Lamond.) 

Marion  of  Berry:  Born  27th  May,  1911;  sire,  Hollander;  dam,  Margosa.  70 
guineas.     (A.  C.  I^amond,  T.  Connolly.) 

Margaric  of  Berry:  Born  23rd  February,  1907;  sire,  The  Hague;  dam,  Lady 
"Margaret.     42^  guineas.     (A.  C.  Lamond.) 

Lady  Hague  :  Born  3rd  September,  1905;  sire.  The  Hague;  dam,  Lady  Frolic  (imp. 
in  dam).     35  guineas.     (E.  Woods.) 

Lolkje  Field:  Born  12th  November,  1904;  sire,  Garfield  (imp.);  dam,  Lolkje.  41 
guineas.     (A.  C.  Lamond.) 

La  Hook  2nd:  Born  5th  August,  1912;  sire,  Froxfield  Chcvin  Bob  (imp.);  dam, 
La  Hook.      105  guineas.      (.J.  G.  Percival.) 

Dazzler  of  Berry  :  Born  12th  April,  1912;  sire,  Froxfield  Chevin  Bob  (imp.);  dam, 
liolkje  Zuyder  Zee.     75  guineas.     (A.  C.  Lamond.) 

Dutch  Oven  2nd  of  Berry  :  Born  23rd  April,  1912 ;  sire,  Froxfield  Chevin  Bob  (imp.); 
dam,  Dutch  Oven.     ,50  guineas.     (G.  Newman,  Queensland.) 

Madam  Gerben  of  Berry :  Born  5th  August,  1912;  sire,  Froxfield  Chevin  Bob  (imp.); 
dam,  Gerben.     51  guineas.     (A.  C.  Lamond,  T.  Connolly.) 

Fraulein  of  Berry:  Born  17th  December,  1913;  sire,  Chevaher;  dam,  Fraulein 
Arama.     37  guineas.     (.J.  G.  Percival.) 

Maria  Field  of  Berry  :  Born  1st  August,  1914;  sire.  Field  Marshal;  dam,  Marion  of 
Berry.     68  guineas.     (A.  C.  Lamond,  T.  Connolly.) 

Maggie  of  Berry  :  Born  16th  July,  1914;  sire,  Field  Marshal;  dam,  Margosa  of  Berry. 
52|  guineas.     (C.  Behrendorff,  QueenslancL) 

La  Field  of  Berry:  Born  22nd  October,  1911;  sire.  Field  Marshal;  dam,  La  Hook 
2nd  of  Berry.     77J  guineas.     (.J.  G.  Percival.) 

Elegant  of  Berry  :  Born  23rd  August,  1915;  sire,  Duke  of  Amsterdam;  dam,  Dazzler 
of  Berry.     45  guineas.     (C.  Behrendorff,  Queensland.) 

HEIFERS. 

Dazzler  2nd  of  Berry  :  Born  30th  September,  1916;  sire.  Saltan  La  Polka  (imp.  N.Z.) 
dam,  Dazzler  of  Berry.     63  guinea?.     (G.  Newman,  Queensland.) 

Dazzler  La  Polka:  Born  8th  November,  1917;  sire.  Sultan  La  Polka  (imp.  N.Z.) 
dam,  Dazzler  of  Berry.     38  guineas.     (C.  Behrendorff.) 

Madam  Gerben  2nd  of  Berry  :  Born  23rd  September,  1916;  sire.  Sultan  La  Polka 
dam.  Madam  Gerben  of  Berry.     43  guineas.     (A.  C.  Lamond,  T.  Connolly.) 

Maria  Field  2nd  of  Berry  :  Born  1st  December,  1916;  sire.  Sultan  La  Polka  (imp 
N.Z.);  dam,  Maria  Field  of  Berry.     42|  guineas.     (G.  Newman.) 
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BULLS. 

Maggie's  Sultan:  Born  13th  January,  1917;  sire,  Sultan  La  Polka  (imp.  N.Z.); 
dam,  Maggie  of  Berry.     15  guineas.     (J.  G.  Percival.) 

Oerben  Sultan  of  Berry:  Bo:n  22nd  September,  1917;  sire,  Sultan  La  Polka  (imp. 
N.Z.);  dam,  Madam  Gerben  of  Berry.     £15.     (G.  Newman.) 

Duke  oj  Liege  oj  Berry  :  Born  17th  April,  1916;  sire.  Sultan  La  Polka  (imp.  N.Z.); 
dam,  Double  Dutch  of  Berry.     65  guineas.     (E.  Woods.) 

Anglin's  Sultan  oj  Berry  :  Born  21st  June,  1917;  sire,  Sultan  La  Polka  (imp.  N.Z.) ; 
dam,  Margaret  Anglin  2n(l.     £15.     (G.  Newman.) 

Namur  oj  Berry:  Born  18th  August,  1916;  sire,  Sultan  La  Polka;  dam,  Fraulein 
Arama.     30  guineas.     (A.  Hay.) 

Duke  oj  Berry:  Born  9th  July,  1917;  sire.  Sultan  La  Polka  (imp.  N.Z.);  dam. 
Duchess  of  Hanover.     £15.     (G.  Newman.) 

Dtike  oj  Brussels  :  35  guineas.     (C.  BehrendorfE.) 

Marso  :  £15.     (G.  Newman.) 

Hook  Sultan  :  371  guineas.     (W.  Percival.) 

Fiddhouse  :  £1.5.     (G.  Newman.) 
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A  New  Type  of  Stripper. 

H.  ROSS,  Chief  Inspector. 

A  NEW  invention  of  more  than  passing  interest  has  lately  been  brought  under 
the  notice  of  this  Department.  It  is  a  stripper  from  which  all  side  draught 
has  been  eliminated.  As  will  be  seen  from  the  illustrations,  the  machine  is 
mounted  on  four  wheels,  the  rear  pair  being  mounted  in  such  a  way  that  they 
take  the  place  of  differential  gears,  that  is  to  say,  the  machine  when  backed 
automatically  releases  all  gears.  The  comb  on  the  stripper  is  14  feet  wide. 
The  machine  is  drawn  by  four  horses,  which  it  is  claimed  will  average  2|  miles 
per  hour.  No  pole  is  necessary,  the  horses  pulling  directly  from  the  back 
axle  and  the  machine  is  steered  by  independent  gears  from  the  fore  carriage. 
As  previously  mentioned,  the  cut  is  14  feet  wide  on  the  pattern  illusti'ated, 
and  the  stripped  heads  are  conveyed  from  the  beater  drum  by  means  of 
archimedian  screws  to  the  centre  of  the  mav^hine,  whence  by  the  same  system 


Front  view,  showing  14.t.  comb  and  also  how  the  horses  are  arranged,  thus  eliminating  side  dranght. 

they  are  conveyed  to  the  bucket  elevators  delivering  subsequently  into  the 
bin.  The  comb  is  arranged  in  such  a  way  that  the  ends  are  detachable,  thus 
allowing  easy  access  through  the  usual  farm  gate,  and  also  of  alteration  to  suit 
crop  conditions. 

Trials  have  been  held  at  the  Condobolin  Demonstration  Farm,  also  at  the 
Cowra  Experiment  Farm,  and  in  the  Bathurst  district,  and  while  tliese  trials 
have  not  been  entirely  successful  in  every  instance,  this  is  more  likely  to  be 
due  to  the  necessarily  experimental  chai'acter  of  the  machine  rather  than  to 
its  mechanical  design, 

^yThe  present  machine  was  made  in  Sydney  to  the  order  of  a  company,  of 
which  Mr.  W.  F.  de  Brandt  is  secretary,  and  one  of  the  patentees  holding 
manufacturing  rights  of  the  stripper,  while  the  basic  principles  of  draught 
were  patented  originally  by  Mr.  F.  D.  Fogarty,  of  Western  Australia. 

It  is  evident  that  the  machine  has  great  possibilities  in  reducing  the  time 
and  labour  cost  in  harvesting  the  crop  as  well  as  in  reducing  the  risk  of  a  loss 
in  the  crop  occasioned  by  delay. 
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Side  view,  illustrating  the  genera!  arrangement  of  the  machine. 


Rear  view,  showing  eqaal  distribution  of  weight  on  both  rear  wheels. 
A  New  Type  of  Stripper. 
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Poultry  Notes* 

April. 


JAMES  HADLINGTON,  Poultry  Expert. 

No  time  should  now  be  lost  in  getting  the  breeding  pens  made  up  for  the 
coming  season.  The  importance  of  penning  the  breeding  stock  early  is 
greater  than  is  generally  realised  by  the  average  poultry  farmer.  When 
it  is  considered  that  in  order  to  commence  setting  eggs  from  the  first  week  in 
June  (which  is  the  advice  always  given  in  these  notes)  fertile  eggs  must  be 
collected  during  the  last  week  in  May,  it  will  be  obvious  that  the  1st  May  is 
quite  late  enough  to  have  the  breeding  birds  settled  in  their  pens.  It  is  true 
that  only  a  few  days  may  elapse  between  the  mating  being  completed  and  the 
possibility  of  fertile  eggs,  but  it  should  be  remembered  that  the  hens  are  more 
likely  to  settle  down  to  lay  if  allowed  to  get  into  their  new  quarters  before  the 
cold  weather  sets  in.  The  great  need  of  the  poultry  industry  to-day  is  strong 
stock  to  breed  from,  and  such  can  only  be  secured  by  greater  attention  to 
early  hatching.  It  is  to  these  early-hatched  birds  that  every  poultry- 
keeper  should  look  for  his  breeding  stock,  and  not  those  hatched  late  in  the 
spring.  September  chickens  may  be  first-class  layers,  but  they  are  scarcely 
early  enough  to  be  used  for  breeding  during  the  following  year. 

Pullets  as  Breeders. 

One  of  the  main  causes  for  getting  a  late  start  in  hatching  is  that  many 
poultry -keepers  depend  almost  solely  upon  aged  hens  for  breeding.  These  do 
not  usually  lay  many  eggs  before  the  end  of  July,  which  means  that  it  is  from 
the  middle  to  the  last  week  in  August  before  chickens  can  be  obtained  from 
them,  and  then  not  many  are  obtainable  that  month.  Ther-^fore  the  bulk  of 
the  chickens  obtained  from  hens  in  their  second  and  third  laying  seasons  are 
hatched  in  September,  and  are  therefore  too  young  to  use  as  breeders  early 
in  the  following  season.  Also,  they,  for  the  most  part,  lack  the  constitution 
of  the  stock  hatched  earlier. 

The  point  it  is  especially  wished  to  emphasise  is  that  pullets  hatched  in 
June  and  July  should  be  sufficiently  matured  the  following  June.  The 
average  egg  prod  uction  from  pullets  in  their  first  year,  in  the  months  of  May, 
June  and  July, is  nearly  double  that  of  hens  in  their  second  year.  This  being 
the  case,  the  advantage  of  breeding  from  first-year  hens  from  the  point  of 
view  of  securing  more  eggs  for  setting  is  easily  seen.  The  prejudice  existing 
agaiast  breeding  from  hens  in  the  first  year,  provided  they  are  what  they 
should  be,  is  not  well  founded,  and  po'il  try -keepers  who  essay  to  breed  early 
stock  will  do  well  to  use  them. 
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Mating. 
The  question  is  often  asked — how  many  hens  should  be  allowed  to  one 
male  bird  ?  This  will  vary  according  to  the  breed  and  conditions,  but  taken 
as  a  general  rule,  one  male  to  ten  or  twelve  females  in  light  breeds,  and  one 
to  eight  or  ten  in  heavy  breeds,  and  less  in  either  case  if  aged  males  are  used, 
and  more  in  the  case  of  aged  females  and  young  males.  It  is  not  an  uncommon 
thing  for  good  results  to  be  obtained  with  double  that  number  of  females, 
but  this  cannot  be  recommended  as  a  general  practice  or  for  long  periods.  It 
might  be  mentioned  that,  except  in  rare  instances,  good  results  are  not 
obtained  from  pairs  and  tiios. 

Flock  Matings. 
What  are  known  as  flock  matings  consist  of  penning  a  given  number  of 
liens  with  the  complement  of  male  birds,  usually  in  the  proportion  of  one  to 
eight  in  heavy  breeds,  or  one  to  ten  in  light  breeds.  This  class  of  mating 
fills  a  certain  place  in  rough  breeding  operations,  that  is  to  say,  where  pedigree 
breeding  is  not  being  attempted,  and  it  mostly  gives  good  results  in  chickens. 
There  are  some  exceptions,  but  principally  where  an  imperfect  knowledge 
of  the  birds  is  possessed  by  the  attendant.  There  are,  however,  one  or  two 
conditions  essential  to  success.  First,  as  an  example,  if  100  hens  are  to  be 
penned  with  ten  cockerels,  more  than  that  number  of  the  latter  should  be 
put  in  at  the  outset — twelve  to  fourteen  would  be  better.  Some  are  sure  to 
get  beaten  and  become  useless  for  service.  This,  then,  will  allow  a  sufficient 
number  to  be  left  to  carry  on  the  pen.  Then  again,  in  case  the  number  of 
cockerels  falls  below  the  complement,  and  as  the  shortage  cannot  be  replaced 
with  other  males  without  risk  of  the  new  birds  being  killed,  the  hens  should 
be  reduced  to  the  proper  proportions. 

Rearing  Ducklings. 

The  number  of  inquiries  received  as  to  the  difficulties  in  rearing  ducklings 
prompts  some  general  advice  on  the  subject.  One  of  the  commonest  troubles 
met  with  by  amateur  duck  rearers  is  that  ducklings  though  apparently  healthy, 
almost  suddenly  go  down  on  their  legs,  roll  on  their  backs,  and  many  die. 
By  some  this  is  described  as  staggers ;  by  others  as  taking  fits  ;  and  by  some 
the  affection  is  attributed  to  some  fell  disease  that  has  broken  out.  It  is, 
however,  nothing  of  the  kind.  This  trouble  is  brought  about  by  lack  of 
knowledge,  and  the  absence  of  simple  precautions  in  regard  to  the  water 
supply;  in  short,  it  is  due  to  the  ducklings  having  been  deprived  of  water. 
It  may  only  have  been  for  a  short  time,  but  if  food  is  taken  while  they  are 
so  deprived,  and  then  they  get  water,  the  effect  as  described  is  the  result. 
This  is  due  to  the  peculiar  anatomy  of  the  duck,  which  is  altogether  different 
from  that  of  fowls,  inasmuch  as  the  former  possesses  no  crop  in  the  sense 
that  the  chicken  does.  There  is  only  the  oesophagus  widening  somewhat  at 
a  point  where  the  crop  of  the  chicken  is  situated,  and  out  of  which  there  is 
only  a  small  aperture  into  the  gizzard.  Liquids  readily  pass  through  this  ; 
but  a  small  portion  of  food  is  sufficient  to  temporarily  arrest  the  passage  of 
water,  with  the  result  that  when  the  ducklings  drink  heartily  after  partaking 
of  food,  unless  it  is  very  liquid  (and  which  it  will  not  do  unless  thirsty) 
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distension  of  the  oesophagus  takes  place.  Pressure  is  then  brought  upon  the 
vital  organs  in  such  a  way  as  to  cause  the  trouble  referred  to.  Mature  ducks 
are  not  affected  to  the  .same  extent.  This  trouble  should  not  be  confu&ed 
with  sickness  ;  ducks  that  are  sick  will  usually  go  down  on  their  legs  and  also 
roll  on  their  back,  but  in  this  case  there  are  unmistakable  symptoms  of 
sickness  previous  to  their  getting  to  this  stage.  They  will  go  off  their  food, 
perhaps,  for  days  before  they  go  down  in  the  manner  described. 

The  most  prevalent  disease  among  ducklings  is  what  is  known  as  "  White 
eye."  This  disease  is  analogous  to  roup  in  fowls,  and  is  veiy  fatal.  There  is 
no  known  cure  for  it,  and  when  it  breaks  out  the  best  remedy  is  a  drastic  one. 
Kill  and  burn  all  infected  birds ;  they  will  not  live  in  any  case.  Then  give 
the  ground  a  rest  and  a  surface  dressing  of  lime  ;  no  ducks  should  be  run  on 
it  for  at  least  a  year.  The  usual  practice  of  putting  permanganate  of  potash 
in  the  water  is  quite  useless  to  effect  a  cure  or  even  to  prevent  contagion. 


The  Use  of  Ground  Wheat  for  Poultry. 

The  question  was  lately  asked  in  the  Chemist's  Laboratory  of  the  Department 
what  amount  of  bran  would  have  to  be  added  to  wheat-meal  made  from  light 
weevily  wheat  to  make  a  feeding  mash  for  poultry,  and  trials  were  made 
with  three  different  proportions  of  wheat-meal  and  bran.  In  view  of  the 
poor  quality  of  much  of  the  pollard  on  the  market,  and  the  large  quantity  of 
light  wheat  available,  the  results  of  these  trials  are  opportune. 

Where  one  part  bran  was  mixed  with  two  parts  wheat-meal  the  mixture 
was  somewhat  coarse,  but  it  made  a  good  mash. 

One  part  bran  and  three  parts  wheat-meal  produced  a  good  mash  of  better 
appearance. 

One  part  bran  and  four  parts  wheat  also  produced  a  mash  of  good 
appearance,  but  when  fed  it  seemed  too  adhesive  for  poultry. 

Mr.  J.  Hadlington,  Poultry  Expert,  recommended  that  the  bran  should 
first  be  scalded  and  then  the  other  ingredients  worked  into  it.  Tests  are 
being  conducted  at  Hawkesbury  Agricultural  College  to  determine  the 
quantity  of  the  different  grades  that  can  be  used  under  practical  working 
conditions. 


Berkshire  Boars  for  Sale. 

The  following  Berkshire  boars  are  for  sale  at  the  Women's  Training  Farm, 
Cowra  : — 

1  Boar,  at  6  months. 

2  Boars,  at  5         ,, 
4  4 

10       „        ,,8  weeks. 
The  price  fixed  is  £2  2s.  each  at  8  weeks  old,  and  2s.  Gd.  per  head  per  week 
additional  as  they  grow  older,  f.o.r.  Cowra.     £1  is  charged  for  a  crate  for  one 
large  pig  or  two  small  ones,   which  amount  is   refunded  on   return  of  ci'ate. 
All  inquiries  should  be  addressed  to 

The  MANAGER, 

Women's  Training  Farm,  Cowi-a. 
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Agricultural  Bureau  of  New  South  Wales* 

Since  the  commencement  of  this  movement  in  1911  highly  satisfactory 
progress  has  been  made,  as  will  be  observed  on  reference  to  the  long  list  of 
country  branches,  and  on  perusal  of  the  notes  of  meetings  of  the  various 
branches  published  herein  from  time  to  time. 

The  main  objects  of  this  organisation  are  to  impart  agricultural  education 
to  farmers  by  means  of  lectures  and  demonstrations  by  departmental  officers, 
and  to  encourage  farmers  to  assist  one  another  by  gathering  together 
regularly  and  exchanging  their  ideas  and  experiences,  principally  as  regards 
local  conditions,  and,  of  course,  regarding  agriculture  generally. 

Farmers  are  invited  to  join  the  local  branch,  and  can  do  so  by  getting 
into  touch  with  its  honorary  secretary. 

In  districts  where  no  branch  exists,  farmers  are  asked  to  co-operate  with 
the  Department  in  endeavouring  to  establish  a  branch.  Full  particulars 
regarding  the  usual  method  of  procedure,  <tc.,  will  be  furnished  on  application 
to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney. 

Notice  to  Honorary  Secretaries. 

It  is  important  that  regular  monthly  meetings  should  be  held,  and  that  a 
record  of  the  meetings  of  the  branches  should  be  inserted  in  the  Agricul- 
tural Gazette.  Honorary  secretaries  are  invited  to  forward  to  the  Depart- 
ment a  short  account  of  the  proceedings  of  each  meeting,  with  a  brief 
summary  of  any  paper  which  may  have  been  read,  and  the  discussion  that 
followed  it,  as  early  as  possible  after  each  meeting.  Notes  for  insertion  in 
the  Agricultural  Gazette  must  reach  the  Department  before  the  14th  to 
ensure  insertion  in  the  following  month's  issue. 

Insect  Pests. — Quite  a  number  of  the  branches  have  availed  themselves  of 
the  Department's  offer  to  supply  a  set  of  the  common  insect  pests  of 
the  district,  and  collections  are  cased  as  required.  The  Government 
Entomologist  suggests  that  as  each  district  has  certain  pests  peculiar  to 
its  orchards  and  gardens,  more  useful  work  would  be  done  if  the  members 
themselves  collected  the  local  pests  (orchard,  garden,  and  stock)  and  sent  them 
to  the  Department,  where  they  would  be  arranged,  mounted,  a  descriptive 
label  attached,  and  returned  to  the  branch.  Mr.  Froggatt  considers  that 
such  a  collection  would  have  a  far  greater  value,  as  there  would  be  more 
interest  attached  t,o  the  specimens  when  the  members  knew  exactly  where 
the  pests  came  from,  and  where  and  how  to  find  them. 

Sheaves  of  Grasses. — The  Department  is  prepared  to  supply  to  branches  of 
the  Bureau  which  make  application  through  their  secretaries,  collections  of 
sheaves  of  grasses  considered  suitable  for  the  respective  local  conditions. 

Formation  of  Libraries. — It  is  suggested  that  each  branch  should  arrange 
to  establish  a  library  for  the  use  of  members  ;  it  is  thought  that  this  would 
be  a  capital  way  of  expending  surplus  funds. 
c 
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Secretaries  of  any  branches  which  may  decide  to  form  a  complete  library 
are  invited  to  communicate  with  the  Department  in  the  matter,  and  they 
will  be  furnished  with  an  appropriate  list  of  standard  works. 

Each  branch  when  formed  is  supplied  with  a  set  of  available  Farmers^ 
Bulletins,  and  from  time  to  time  new  bulletins  are  sent  to  the  secretaries  for 
addition  to  the  files.  In  addition  to  this,  individual  members  can  also 
procure  copies  of  any  bulletin  or  publication  that  may  be  of  interest  to  them 
in  their  particular  branch  of  rural  industry,  by  applying  for  the  same 
through  the  secretary  of  the  local  branch. 

EEPOETS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of  the 
various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that  the 
Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Cattai. 
A  well-attended  meeting  of  this  branch  was  held  on  20th  February,  the 
proceedings  consisting  of  general  business  and  a  discussion  on  grasses.  On 
22nd  February  a  party  consisting  of  twenty-five  members  visited  Hawkes- 
bury  Agricultural  College,  and  spent  a  very  interesting  day,  being  cordially 
welcomed  and  entertained  by  the  Principal. 

Cordeaux-Goondarin. 
A  meeting  of  the  above  branch  was  held  on  27th  February,  when  arrange- 
ments were  made  for  an  exhibit  of  apples  at  the  Wollongong  show. 

Cotta  Walla. 

The  monthly  meeting  of  this  branch  was  held  ou  25th  February,  when 
Mr.  S.  Price  read  a  papar  on  cultivation  of  pasture  grasses. 

Final  arrangements  were  made  for  staging  an  exhibit  at  the  Crookwell 
show. 

French's  Forest. 

The  branch  held  its  annual  meeting  on  16th  February,  with  a  good  atten- 
dance. All  officers  were  re-elected,  and  an  organising  committee  of  four 
was  appointed,  two  to  represent  the  district,  and  two  for  the  Soldiers'  Settle- 
ment. It  was  decided  that  all  returned  soldiers  be  enrolled  free  of  sub- 
scription. An  increase  in  numbers  is  hoped  for  by  members.  It  is  desired, 
as  soon  as  the  balance-sheet  is  favourable,  to  form  a  library  for  the  use  of  all. 

Inverell, 

At  the  annual  meeting  of  this  branch  the  election  of  officers  resulted 
thus: — Chairman,  IVIr.  G.  H.  Arkinstall;  Vice -Chairmen,  Messrs.  J.  Ditzell 
and  A.  E.  Sweaney;  Hon.  Secretary,  Mr.  W.  A.  Kook;  Auditor,  Mr.  E.  0. 
Sommerlad. 

The  annual  report  showed  that  the  year  had  been  a  profitable  one,  and  » 
credit  balance  of  £1  3s.  was  carried  forward. 
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On  1st  March  a  lecture  was  delivered  by  Mr.  H.  Wenholz,  B.Sc.  (Agr.), 
Inspector  of  Agriculture,  as  a  featui-c  of  the  Jubilee  Show. 

Judging  axd  Selectixg  Maize. 

Mr.  Wenholz  suggested,  in  opening,  that  tho  real  object  of  an  agricultural  show  was 
not  winning  prizes  nor  the  exhibition  of  tho  biggest  monstrosities  tho  district  coidd  produce, 
but  it  was  its  educational  value.  Farmers  should  learn  from  the  results  obtained  by  other 
farmers  the  need  for,  and  the  means  of,  improving  their  farm  crops,  the  comparative 
merits  of  new  or  improved  varieties  or  strains,  and  where  to  obtain  good  seed.  Tho 
proper  classification  of  exliibits  was  essential,  not  only  to  the  educational  value  of  tho 
show,  but  also  to  successful  judging.  In  that  day's  show  the  classification  in  the  maize 
section  was  the  best  possible,  viz.,  ears  for  seed  and  shelled  grain  for  market.  This 
classification  had  only  this  year  been  adopted  by  the  Royal  Agricultural  Society, 

In  judging  seed  ears  there  wero  two  factors  to  be  kept  in  mind — -yield  and  quality. 
The  prize  should  be  awarded  to  the  exliibit  of  ears  which  in  the  opinion  of  the  judge  -would 
produce  tho  largest  yield  of  the  best  quality.  This  could  only  be  done  by  a  study  or 
consideration  of  the  visible  characters  associated  or  correlated  with  yield  and  quaUty, 
Tho  successful  dairyman  in  selecting  a  dairy  cow  knew  that  there  were  certain  point?, 
such  as  a  long  tliin  tail,  prominent  milk  veins,  and  a  certain  type  of  body  and  head,  which 
indicated  good  milking  capacity.  So,  too,  with  maize  there  were  certain  visible  characters 
in  the  cars  which  indicated  good  yieldmg  capacity  and  good  quahty. 

The  first  pomt  to  consider  was  the  length  of  the  ears.  In  a  district  such  as  Invereii, 
where  the  growing  i^eriod  was  much  shorter  than  on  the  coast,  and  where  large-eared, 
late-m-aturing  varieties  could  not  be  groAMi,  the  length  of  the  ears  should  not  exceed  a 
certain  standard,  which  differed  somewhat  with  the  variety.  It  was  important  to  credit 
an  exhibit  with  full  points  for  length  of  cars  if  the  variety  standard  was  reached,  rather 
than  to  indiscriminately  give  the  full  scale  to  the  largest  ears. 

Ears  of  cylindrical  shape,  with  almost  the  same  circumference  from  butt  to  tip,  showed 
good  robust  constitution,  and  indicated  good  yielding  abihty,  while  tapering  ears  not 
only  gave  a  lower  shelling  percentage,  but  leas  imiform  grain,  since  that  nearing  the 
tit)  became  smaJler  and  narrower.        ; 

The  exhibit  of  ears  should  also  be  true  to  the  type  they  were  supposed  to  represent, 
just  as  a  certain  type  was  insisted  on  in  defined  breeds  of  stock.  Much  greater  attention 
should  be  paid  to  the  uniformity  of  the  exhibit.  Tho  ears  should  be  uniform  in  size, 
shape,  appearance,  character  of  the  dent  {i.e.,  its  roughness  or  smoothness),  and  in  the 
colour  of  the  core.  There  was  considerable  room  for  improvement  in  imiformity,  becaa-te 
it  mea.nt  greater  uniformity  in  maturing,  and,  therefore,  more  miiformity  m  flowering 
{i.e.,  tasselhng  and  silldng).  Greater  uniformity  in  flowering  meant  fewer  barren  stalks, 
fewer  nubbins,  and  less  imperfect  filhng  of  the  ear — the  result  of  better  fertihsation. 

There  should  not  be  too  wide  a  furrow  between  the  rows  of  grain  on  tho  cob,  nor  should 
a  large  space  exist  between  the  tips  of  the  grain  on  the  cob. 

Length  of  graia  was  not  so  important  in  that  district,  whore  an  early  variety  had  to 
be  groAvn.  One  of  the  best  yielding  varieties  for  this  locahty  (Funk's  Yellow  Dent) 
did  not  have  deep  grain,  but  it  made  up  for  this  in  other  characters,  such  as  thicknesp, 
weight,  &c.  Some  of  the  varieties  exhibited  had  deep  grain  of  poor  quahty,  and  lacked 
the  most  important  character — weight.  The  grain  should  be  of  good  bright  colour,  and 
should  also  be  uniform.  !Mixed  colour  on  the  cob,  or  even  white-capped  yellow  grains, 
were  objectionable.  The  best  grain  h,id  a  sHght  wedge  shape,  that  being  superior  to 
rounded,  square,  or  pointed  grain. 

The  butts  of  the  cobs  should  be  well  rounded,  and  covered  with  grain,  leaving  a  deep 
depression  when  the  sliank  was  removed. 

The  best  tips  were  those  which  had  uniform  regular  grain  of  good  size  as  far  out  as 
possible.  This  was  more  important  than  small  irregular  grain  extending  right  over 
the  tip  of  the  cob. 

The  grain  should  be  dry,  sound,  and  firm  on  the  cob.  The  proportion  of  shelled  grain 
per  ear  should  bo  liigh.  Ears  ranged  from  70  to  88  or  90  lb.  of  grain  for  100  lb.  of  ears, 
A  high  sheUing  percentage  was  affected  chiefly  by  size,  woodmess  of  core,  maturity, 
space  between  rows  and  grain,  and  shape  of  ear. 

In  judging  shelled  maize  there  wero  at  least  thirteen  different  points  to  be  considered 
which  affected  the  market  value  of  the  grain. 

In  the  first  place,  it  was  well  known  that  the  largest  grain  was  in  most  demand  on  tho 
market.  The  size  of  the  grain  was  Umitod  in  this  district,  however,  by  the  fact  that  early 
varieties  were  essential  and  they  did  not  as  a  rule  have  laige  grain. 
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Narrow,  pointed  grain  was  not  in  favour,  as  it  was  usually  regarded  as  of  poor  feeding 
value. 

Tliick  grain  was  demanded  by  millers  and  cornflour  manufacturers,  as  it  meant  tO 
them  less  bran  and  waste. 

The  grain  should  be  of  imiform  colour,  as  mixed  colour  was  somctimoe  cut  as  much  as 
3d.  per  bushel. 

Yellow  maize  usually  sold  better  than  rod  or  white  maize,  though  there  were  times 
when  the  cornflour  millers  were  operating  on  the  market,  and  the  value  of  white 
maize  equalled  that  of  yellow. 

The  weight  per  bushel  was  a  factor,  as  buyers  hked  a  heavy  maize.  Tliis  was  usually 
gauged  by  rough  estimation  of  a  handful  of  grain. 

Feeding  value  was  largely  indicated  by  the  amomit  of  gluten  and  endosperm.  Varieties 
containing  a  large  amount  of  soft  starch  were  regarded  as  of  poor  feeding  quality. 

Dryness  was  an  important  feature.  Buyers  would  not  pay  for  excess  of  moisture 
in  the  grain,  which  also  decreased  the  keeping  quality,  owing  to  the  danger  of  mould. 
Thoroughly  dry  maize  should  give  a  sharp  rattle  when  falling  oil  a  hard  surface. 

Maize  should  be  sweet,  i.e.,  free  from  any  tiace  of  musty  or  other  odour.  It  should 
also  be  free  from  insect  or  mice  injury,  or  from  any  fimgiis  disease. 

Plumpness  was  a  most  desirable  character,  and  was  usually  indicaiod  by  a  full  tip,  with 
freedom  from  wrinkh.f\g  on  the  back  or  on  the  germ  of  the  grain.  The  sample  should  be 
clean,  i.e.,  free  from  bits  of  cob,  foreign  matter,  dirt,  and  from  chatf  adhering  to  the  tij) 
of  the  grain.  The  gra.in  should  also  be  of  good,  bright,  hoa-lthy  appearance.  Grain  without 
brightness  or  lustre  was  not  in  favour. 

Maize  with  these  characters  of  good  quality  was  sometimes  bought  on  the  market  by 
seedsmen  at  an  advci,nce  of  Is.  or  more  per  bushel.  Thodc  seedsmen  then  graded  tho- 
maize,  and  sold' it  as  seed  maize. 

The  committee  of  the  show  was  to  be  congratulated  on  its  forward  move  in  giving 
prizes  for  recognised  specific  varieties  of  maize.  This  had  been  done  by  the  Royal 
Agricultural  Society  last  ycr.r,  r,nd  was  of  great  value  in  the  encouragement  of  good 
yielding  varieties  suited  to  panicular  districts. 

The  score  card  should  be  introduced  for  judging  maize.  It  was  of  real  educational  value 
to  the  grower,  and  even  to  the  judge,  in  setting  forth  the  essential  points  to  be  observed 
in  selection  and  judging,  and  in  showing  the  relative  value  of  these  \)oint8.  By  showing, 
the  score  card  alongside  each  exhibit  the  exhibit  could  be  made  still  more  e^lucative. 

Kellyville. 

A  meeting  of  tliis  branch  was  held  on  2nd  March.  The  Secretary  reported 
that  the  branch's  exhibit  was  awarded  first  prize  at  the  Castle  Hill  show. 
The  exhibit  was  auctioned  for  patriotic  purposes,  the  proceeds  being  voted 
to  the  Kellyville  Boys'  Comfort  Fund. 

Kyogle. 

At  a  meeting  of  this  branch  on  2nd  February  there  was  a  fair  attendance, 
over  which  Mr.  J.  J.  Heffernan  (Chairman)  presided. 

Mr.  Dunlop  intimated  that  he  was  unable  to  continue  the  duties  of  Secre- 
tary, and  Mr.  Jas.  Martin  was  elected  in  his  stead. 

The  business  before  the  meeting  was  a  couple  of  addresses  on  the  principal 

diseases  of  calves. 

Diseases  of  Calve?. 

Mr.  G.  Flkming  said  that  with  the  high  prices  and  scarcity  of  stock  it  was  to  their 
advantage,  and  more  than  ever  their  duty,  to  adopt  the  best  methods  of  combating 
diseases  in  calves.  In  the  past,  when  it  paid  better  to  raise  pigs,  they  did  not  give  so 
much  attention  to  calf-raising,  but  the  conditions  had  changed. 

The  first  thing  was  to  make  proper  provision  for  the  calves  when  they  were  born. 
There  should  be  suitable  paddocks  (two  at  the  very  least)  of  an  area  suitable  to  the  size 
of  the  herd.  In  these  paddocks  there  should  be  proper  shade  from  the  sun  and  shelter 
from  the  rain,  and,  if  possible,  a  good  supply  of  water,  a  ninning  stream  being  preferable. 
To  keep  calves  tied  up  as  some  did  was  very  detrimental.  They  wanted  exercise,  and 
would  get  it  if  allowed  to  roam  in  the  small  paddock,  but  they  should  be  kept  there  for 
a  month  following  their  birth.    For  a  similar  period  they  should  be  fed  with  new  milk; 
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no  separated  milk  should  be  given.  It  was  not  good  to  give  them  skim-milk  during  the 
first  three  or  four  days.  After  that  they  could  be  allowed  to  nin  loose  in  the  small 
paddock.  They  should  be  kept  there  for  a  month  or  six  weeks,  and  then  put  in  the  larger 
paddock,  when  they  would  be  no  trouble.  In  aliout  a  month's  time  blood-scours  would 
begin  to  become  manifest.  This  disease  had  killed  dozens.  He  liad  tried  all  remedies, 
but  until  last  year  had  not  found  anything  elTcctive  until  he  tried  ordinary  salt.  A 
teaapoonful  of  that  had  very  good  results.  L.ist  year  he  had  fifty  calves  and  reared 
forty-nine  of  them,  and  blood-scours  was  very  prevalent  throughout  the  district.  This 
year  he  had  forty  calves,  and  every  one  got  the  disease,  but  he  had  not  lost  any.  Calves 
contracted  the  disease  when  about  three  weeks  to  a  montli  old,  but  he  had  cured  every 
calf  by  dosing  it  twice  a  week  with  salt.  His  method  was  to  put  a  teaspoonful  of  salt  in 
a  gallon  of  milk,  and  to  place  it  in  the  calves'  paddock  in  proper  shelter.  He  guaranteed 
the  treatment  to  cure,  except  when  the  trouble  had  gone  too  far;  then  nothing  would 
cure.  He  had  tried  various  foods,  but  found  that  a  diet  of  skim  milk  was  the  best.  The 
winter  cold  was  not  good  for  calves,  and  proper  shelter  should  be  provided  for  them. 
There  should  also  bo  a  lucerne  patch  or  crop  of  oats  to  make  into  hay  for  feed.  They 
made  better  fodder  than  one  could  buy,  and  not  nearly  so  expensive.  Tiie  poddies  should 
b3  provided  with  fodder  grown  on  the  farm. 

The  calves'  paddock  should  be  spelled  at  times,  to  enable  it  to  get  a  good  coat  of  grass. 
His  calves  had  become  so  accustomed  to  the  paddock  that  when  he  fed  them  at  night 
they  went  in  of  their  own  accord.  Concluding,  Mr.  Fleming  said  there  must  bo  proper 
shelter  for  calves  from  the  heat  of  the  sun,  from  rain,  and  from  cold  changes  in  the  weather. 
Milk  should  bs  fed  to  poddies  at  the  right  temperature,  and  for  this  purpose  he  thought 
every  daily  should  have  a  steam  boiler. 

Mr.  L.  Devlin,  Inspector  of  Stock  at  Casino,  said  there  was  only  one  proper  method 
of  feeding  calves,  and  that  was  from  the  mother's  teat.  The  next  best  thing  was  to  get  as 
near  nature  as  possible.  This  was  possible  per  mediiun  of  india-rubber  teats.  This  was  the 
only  method  by  which  ca,lves  could  be  reared  without  trouble.  It  meant  a  good  deal 
of  extra  v.-ork,  but  with  the  better  calves  reared  it  was  worth  while.  He  knew  a  dozen 
places  where  these  appliances  had  b^en  in  use  for  years,  and  the  results  were  very  satis- 
factory. If  the  milk  was  taken  naturally  it  mixed  with  the  saliva,  and  this  helped  the 
animal  to  dig?st  it.  He  was  against  the  principle  of  feeding  from  pipes  or  a  drain.  Under 
these  conditions  calves  took  the  food  in  gulps,  and  it  was  apt  to  lie  in  great  lumps  of  curtl 
in  the  stomach.  The  digestive' organs  were  very  delicate,  and  he  did  not  wonder  at 
troubles  occurring  when  the  calves  were  fod  from  drains.  If  they  adopted  teat  feeding 
they  would  do  r.way  with  blood-scours  almost  immediate^.  There  was  another  aspect 
of  drain-feeding.  Milk  was  one  of  the  best  media  for  the  cultivation  of  microbes,  and 
if  it  went  through  a  pipe  certain  matter  was  deposited  which  could  not  be  got  rid  of, 
and  this  developed  injurious  organisms,  which  immediately  caused  trouble,  and  blood - 
scours  were  the  result.  There  was  not  so  much  danger  with  bucket-feeding.  The  calf 
got  just  as  much  as  was  necessary,  and  the  buckets  could  be  scalded.  If  the  milk  was 
run  through  a  drain  one  calf  would  got  too  much  and  another  not  enough.  Scours  were 
caused  by  undigcnted  food  setting  up  inflammation  in  the  stomach,  which  spread  right 
along  the  boAvels.  He  agreed  with.  Mr.  Fleming  regarding  manufactured  foods,  and  rdso 
with  regard  to  the  provision  of  paddocks  for  the  calves. 

If  rubber  teats  were  used  they  must  be  properly  washed,  for  otherwise  they  would  be 
worse  than  the  drains.  They  should  be  washed  thoroughly  after  use  and  then  put  in 
lime-water,  which  preserved  the  rubber  and  also  had  a  cleansing  effect.  The  next  best 
method  was  feeding  out  of  buckets,  which  could  easily  be  scalded.  He  advised  tiu 
buckets  in  preference  to  galvanized  iron,  as  the  latter  oxidised,  and  the  oxide  of  zinc 
thus  formed  was  an  irritant.  Cow"s  milk  contained  something  which  could  not  be 
replace:l,  and  this  was  particularly  true  of  now  milk.  These  proj^ertios  curetl  digestivo 
deran.gements.  Calves  should  be  fed  wholly  with  this  for  the  first  fortnight,  and  sxib- 
sequently  the  cpiantity  of  separated  milk  should  be  gradually  increased  until  it  was  half 
and  half,  and  a  week  should  elapse  before  the  calves  were  wholly  fod  with  separated  milk. 
If  they  did  this  they  would  fmd  the  disease  diminish.  On  the  otluer  hand,  calves  might 
got  the  disease  from  chills.  Salt  was  a  most  excellent  thing,  and  the  quantity  recom- 
mended by  Mr.  Flemiiig  was  the  same  as  he  himself  would  have  suggested,  iloreover 
calves  usually  did  not  get  sufficient  lime.  A  teaspoonful  of  hme-water  would  have  a 
good  effect;  being  an  alkali  it  heli>e  I  to  neutralise  acids,  and  these  acids  were  one  of  the 
causes  of  blood-scours.  The  method  he  suggested  was  to  place  a  quantity  of  lime  in  a 
bucket,  and  after  putting  water  in  it  to  stir  it  up  well.  Then  let  it  rest  imtil  the  limo 
settled  and  a  clear  fluid  remained ;  put  the  fluitl  in  the  milk.  The  lime  could  be  used 
over  and  over  again,  and  should  be  given  to  the  calves  twice  a  week. 
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Referring  to  white  scour,  Mr.  Devlin  said  the  cause  was  an  organism  which,  after 
much  investigation,  had  been  isolatetl  by  Professor  Nokard,  of  the  Pasteur  Institute, 
Paris.  This  organism  entered  the  calf  by  the  navel  cord.  The  best  preventive,  therefore, 
was  to  tie  the  navel  cord  and  treat  it  with  a  disinfectant.  The  best  disinfectant  was 
formalin,  and  the  quantities  were  very  simple.  When  scour  was  noticed  they  ehould 
give  lime-water  and  salt,  and  that  would  probably  be  sufficient;  if  not,  a  spoonful  of 
formalin  in  a  pint  of  boiled  water,  and  then  one  teaspoonful  of  this  diluted  mixture  added 
to  a  pint  of  milk  that  had  not  been  separated,  and  about  two  tables poonsful  of  raw  Unseed 
oil  was  good  for  the  animals  up  to  about  six  months  old.  Castor  oil  had  an  irritating 
efiect ;  hence  linseed  oil  was  recommended.  If  that  had  not  the  desired  effect,  add  half 
an  oimce  of  tincture  of  opium,  or  up  to  about  an  ounce  for  calves  up  to  six  months  old. 
However,  the  trouble  would  largely  disappear  if  the  calves  were  fed  through  rubber  teats. 

Regarding  redwater  complaint,  which  Mr.  Devlin  said  had  nothing  to  do  vdih  tick 
fever,  he  foimd  if  taken  in  time  it  could  be  cured.  The  cause  was  first  grit  and  dirt  in 
the  feed,  second  malnutrition,  third  drinldng  stagnant  water,  and  fourth  insu.fficient 
shelter.  One  of  the  symptoms  always  present  was  the  grinding  of  the  teeth,  and  that, 
together  with  the  passing  of  red  water  was  a  sure  indication  of  the  complaint.  Tho 
farmer  should  mix  i;p  a  diluted  solution  of  parmanganate  of  potash,  and,  in  addition, 
a  half  dri.chiu  to  a  drachm  of  tincture  of  iron.  One  to  one  and  a  half  teaspoonsf ul  of  this 
mixture  should  be  given  once  a  day.  The  mixture  should  be  boiled  until  it  was  in  a  syrvipy 
condition.  In  the  case  of  older  calves,  omit  the  permanganate  of  potash  and  add  five  to 
seven  drops  of  aconite, 

Lidcombe. 

A  meeting  of  the  above  branch  was  held  on  14th  January.  Ivlr.  Lunney 
lectured  on  the  making  and  maintaining  of  a  flower  garden.  He  dealt  mainly 
with  the  making  of  a  garden,  drainage,  hedges,  lawns,  paths,  &c.  Each 
point  was  dealt  with  and  an  interesting  evening  was  spent. 

On  28th  January  there  was  a  good  attendance  of  members  to  listen  to  a 
lecture  on  the  propagation  of  plants  by  the  Secretary,  Mr.  A.  E.  J.  Anderson, 
who  dealt  with  seed  germination,  layering,  division  and  separation,  but  owing 
to  the  lateness  of  the  hour  the  subjects  of  cutting  and  grafting  had  to  be  held 
over  till  a  later  date,  v.hen  Mr.  Anderson  has  promised  to  finish  his  lecture. 

This  took  place  on  25th  February,  when  there  was  an  attendance  of  thirty* 
seven  members,  besides  visitors,  all  of  whom  appreciated  Mr.  Anderson's 
advice. 

An  exhibit  comprising  apples,  tomatoes,  potatoes,  pumpkins,  &c.,  was 
i3taged.  The  idea  of  the  exhibit  was  simply  to  bring  under  the  notice  of 
residents  the  variety  of  the  crops  that  is  grown  in  the  district.  A 
secondary  object  was  to  arouse  interest  in  the  work  of  the  branch. 
Keen  interest  was  shown  in  the  exhibit,  and  many  people  were  genuinely 
astonished  at  the  variety  of  the  produce  of  the  district. 

The  Secretary  advises  that  it  is  proposed  to  have  a  similar  exhibition 
about  every  three  months. 

Matcham. 
F  At  a  meeting  of  this  branch  on  23rd  February,  a  paper  was  read  by  Mr. 
A.  Macinante,  of  which  a  condensation  follows  : — • 

How  TO  Gbow  Cabbage.«!. 

The  main  thing  in  growing  cabbages  is  to  keep  them  healthy  and  in  vigorous  growth 
from  start  to  finish,  for  if  cheeked  by  drought,  insect  pests,  or  poverty  of  soil  the 
results  are  sure  to  be  disappointing.  The  quicker  any  vegetable  is  grown  the  more  tender 
and  better  flavoured  it  will  be,  and  the  less  the  danger  of  drought,  insect  peats,  &c. 
How  to  accelerate  their  growth  is  the  point. 
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In  this  distinct  the  majority  of  growers  start  to  plant  cabbage  in  February  and 
continue  till  July,  During  this  period  we  have  usually  plenty  of  moisture  in  the  ground 
for  the  requirements  of  the  cabbage,  and  it  remains  with  us  to  find  out  Mhich  sort  of 
concentrated  plant  food  is  best  adapted  to  accelerating  the  growth.  Tiiere  is  no  doubt 
that  either  well  decayed  stable  manure  or  blood  and  bone  is  essential,  but  adding  a  quick 
acting  nitrogenous  fertiliser  as  a  top  dressing  at  the  proper  time  will  assure  a  luxuriant 
crop,  provided  weeds,  insect  pests,  &r;.,  arc  kept  down.  For  a  few  years  I  luive  been 
using  sulphate  of  ammonia ;  it  acts  very  quickly  and  is  good  if  one  has  plenty  of  lime  in  the 
soil,  but  otherwise  nitrate  of  soda  seems  the  best.  Last  year  I  tried  three  experimental 
plots,  each  120  Succession  cabbage  plants.  These  were  planted  2|  feet  between  the 
I  rows,  and  2  feet  from  plant  to  plant.  All  three  plots  were  treated  with  blood  and  bone 
jin  the  drills  before  planting,  and  when  the  plants  were  well  established  and  putting  on 
krowth,  I  gave  the  first  plot  a  top-dressing,  spreading  round  each  plant  aljout  1-^  oz. 
Initrate  of  soda,  keeping  it  nearly  4  inches  from  the  stem,  and  mixing  it  with  the  soil 
|with  a  rake.  The  second  and  third  plots  were  only  worked  at  this  time.  When  the 
cabbages  showed  signs  of  folding  in  I  treated  the  first  plot  with  the  same  quantity  of 
aitrate  of  soda  as  before,  but  instead  of  spreading  it  round  the  plants  I  spread  it  on  the 
fepace  between  the  plants  and  then  hilled  them  up.  The  second  plot  was  treated  in  the 
iBame  way,  but,  instead  of  nitrate  of  soda  it  was  a  liberal  dressing  of  blood  and  bone  that 
iwas  used.  The  third  plot  was  only  worked,  hilled  and  kept  clean.  It  is  always  wise  to 
fgive  the  top-dressings  when  there  is  a  probability  of  a  shower,  or  after  one,  provided 
Ithe  ground  is  not  too  wet.  The  first  plot  gave  the  best  results  ;  the  cabbages  put  up  a 
[great  growth,  the  leaves  expanding  wonderfully  and  coming  to  beautifully  formed  heads 
•ten  days  before  the  others.  They  were  move  tender,  and  not  so  strong  in  taste  as  were 
[those  grown  under  different  treatments.  Some  specimens  Meighed  up  to  20  lb.,  while 
the  average  was  about  14  lb.  ;  from  the  other  plots  none  w"ent  more  than  8  lb. 

The  fertiliser  used  on  the  first  plot  cost  altogether  Ss.,  made  up  of  2s.  for  22  lb.  of 
Itlood  and  bone  and  3s.  each  for  two  dressings  with  nitrate  of  soda.  The  return  con- 
Isisted  of  ten  dozen  cabbages,  sold  at  5s.  per  dozen. 

I  On  the  second  plot  the  expenditure  on  fertilisers  was  4s.,  eacli  of  the  dressings  of 
iblood  and  bone,  22  lb.,  costing  2s.  The  return  consisted  of  10  dozen  cabbages  sold  at 
[Ss.  per  dozen. 

The  third  plot  cost  Is.  6d.  for  fertilisers,  only  IS  lb.  of  blood  and  bone  being  applied 
'  at  the  time  of  planting.     The  ten  dozen  cabbages  sold  brought  only  r2s.  6d.  altogether. 

Moss  Vale. 

A  well-attended  meeting  of  tlie  above  branch  was  held  on  25th  January, 
when  an  interesting  lecture  was  delivered  by  Mr.  L.  T.  Badgery  on  dairy 
farming. 

A  competition  for  exhibits  from  branches  of  the  Agricultural  Bureau  was 
a  feature  of  the  recent  Moss  Yale  show.  Three  branches  competed  with 
exhibits  of  dairy  produce,  fresh  and  preserved  fruits,  jams,  jellies,  &c.,  also 
wheat;  maize,  barley,  oats,  vegetable  and  other  seeds,  hay,  chaff,  ensilage, 
grasses,  &c. 

The  result  of  the  judging  was  as  follows  : — Moss  Vale,  382^  points,  1  ; 
Mittagong,  S64:|  points,  2  ;  Yarrunga  and  Avoca,  287 i  points,  3. 

A  trophy,  in  the  form  of  a  silver  shield,  has  been  presented  by  Mr.   0. 

Phillips   (a   member   of  the   Moss  Yale  branch)  for  the  competition,   the 

condition  being  that  it  is  to  become  the  property  of  the  branch  that  wins  it 

three  times.     Moss  Yale,  therefore,  holds  the  shield  for  the  first  year. 

Department.\l  Note. — A  valuable  competition  has  been  made  possible  by  Mr. 
Phillips'  gift,  and  the  branches  in  the  vicinity  cannot  but  feel  its  encouraging  and 
stimulating  eflFect  in  the  future.  The  history  of  the  shield  will  be  watched  with 
interest  by  all  members  of  the  Bureau. 

Orangeville. 

A  meeting  of  the  above  branch  was  held  on  23rd  Tebniary,  the  businees 
being  of  a  general  character. 
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Orchard  Hills. 

A  well-attended  meeting  of  the  above  branch  was  held  on  24th  February, 
when,  after  general  business,  a  discussion  took  place"  on  the  spraying  of  grape 
vines.  Several  members  gave  their  experiences  of  the  last  twelve  months. 
Most  of  those  present  had  found  that  Bordeaux  mixture  was  the  most  efiective 
spray  to  use  for  Black  Spot. 

Quaker's  Hill. 

There  was  a  good  attendance  of  members  at  the  meeting  held  on  9th 
February.     One  new  member  was  enrolled. 

The  evening  was  most  devoted  to  a  general  discussion  on  different  phases 
of  agriculture,  poultry,  &c.  The  matter  of  a  breakwind  crops  up  often, 
and  the  Osage  orange  seems  to  be  in  favour  locally  for  the  purpose,  especially 
as  the  Department  has  practically  decided  against  the  two  kinds  which 
formerly  mostly  interested  members,  viz.,  olives  and  almonds. 

It  was  decided  to  accept  the  offer  of  the  Blacktown  branch  to  co-operate 
in  the  organisation  of  an  exhibit  at  the  Blacktown  show  in  A2)ri]. 
Resolutions  were  carried  to  the  eSect  that  the  exhibit  be  confined  to  the 
Blacktown  district  only,  and  that  it  be  held  at  a  later  and  more  suitable  date 
for  the  products  of  the  district.  A  committee  consisting  of  representative 
gentlemen  was  set  up  to  arrange  the  matter,  and  put  it  on  a  sound  footing. 

The  monthly  meeting  took  place  on  2nd  March.  After  the  formal  business 
was  put  through,  Mr.  Tanner  -delivered  a  lecture  on  cattle  raising  and 
breeding. 

Spencer. 

A  meeting  of  the  above  branch  was  held  on  23rd  February,  when  an  article 
in  the  Agricultural  Gazette  on  potato  growing  was  discussed  and  other  general 
business  transacted. 

Springside. 

A  meeting  of  the  Springside  branch  of  the  Bureau  was  held  on  26th 
February,  the  proceedings  being  occupied  with  general  business. 

St.  John's  Park. 

A  well-attended  meeting  of  the  above  branch  was  held  on  22nd  February, 
when  an  interesting  lecture  was  delivered  by  Mr.  Ramsay  on  the  soils  of  the 
district. 

Tallawang. 

The  usual  monthly  meeting  of  this  branch  was  helel  on  2nd  March,  when 
a  discussion  took  place  with  regard  to  the  question  of  chondrometers. 

Tennyson  (North  Richmond). 

At  the  last  monthly  meeting  on  2nd  February  there  was  a  good  attendance. 
Four  new  members  were  elected,  making  the  total  membership  seventy- 
two. 
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TKe  principal  business  of  the  evening  was  a  discussion  on  tlie  report  of 
tlie  committee  appointed  to  consider  the  co-operative  scheme,  as  proposed 
by  Mr.  J.  Hann.  The  point  about  which  most  interest  was  shown  was  the 
first  clause  of  the  scheme  as  recommended  by  the  committee — "  That  the 
Tennyson  branch  of  the  Agricultural  Bureau  take  steps  to  form  a  co-operative 
society  for  disposal  of  all  products  from  the  Kurrajong  district." 

All  who  spoke  agreed  that  the  present  system  of  handing  fruit  over  to  a 
commission  agent  was  unsatisfactory,  and  open  to  fraud,  but  the  difficulty 
seemed  to  be  to  find  a  man  who  had  the  business  capacity  to  sell  the  produce 
to  the  best  advantage,  and  who  also  had  the  fidl  confidence  of  all  members. 

A  vote  on  the  first  clause  was  taken  by  ballot  and  it  was  carried  unanimously. 
The  remaining  three  clauses — "  That  a  competent  salesman  be  appointed,'* 
"  That  the  price  be  left  to  supply  and  demand,"  "  That  proceeds  of  sales 
be  banked  in  the  name  of  the  Association  " — which  are  really  only  machinery 
clauses,  were  also  carried.  It  was  decided  that  a  meeting  of  pea-gTowers 
be  called  at  a  convenient  date,  as  it  was  thought  advisable  to  start  with  the 
next  pea  crop. 

The  branch  decided  to  compete  in  the  section  for  exhibits  from  branches 
of  the  Bureau  at  the  next  Hawkesbury  show. 

Windsor. 
A  branch  has  been  formed  at  Windsor,  in  the  Hawkesbury  District. 
Office-bearers  have  been  appointed  as  follows  : — Mr.  Albert  Hannabus, 
Chairman  ;  Mr.  Claude  Farlow,  Vice-Chairman ;  Mr.  W.  H.  Spinka,  Secretary 
and  Treasurer.  The  subscription  has  been  fixed  at  23.  6d.  per  year,  and  the 
number  of  members  on  the  books  is  already  twenty-six.  The  Hon.  Secretary 
states  that  it  is  anticipated  a  very  strong  branch  will  be  in  operation  in  a 
few  months. 

Wolseley  Park. 

A  meeting  of  the  Wolseley  branch  was  held  on  9th  February,  the  time 
being  taken  up  with  general  business  and  a  discussion  on  the  weed  St.  John's 
wort. 

Woonona. 

A  well-attended  meeting  of  this  branch  was  held  on  12th  February,  when 
Mr.  Gahan  gave  a  practical  demonstration  budding  and  grafting,  and 
Mr.  Geo.  Fowler  read  a  newspaper  article  on  the  Rhode  Island  Red  breed  of 
fowl. 

At  the  annual  show  held  by  this  branch,  the  members  granted  permission 
to  the  Red  Cross  Committee  to  have  a  refreshment  stall  in  the  hall,  with  the 
result  that  the  Red  Cross  benefited  to  the  extent  of  £8  17s.  The  eggs  which 
were  on  show — about  eight  and  a  half  dozen — ^were  afterwards  given  to  the 
BuUi  Cottage  Hospital. 
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Orchard  Notes, 

Apeil. 


\\.  J.  ALLEN. 

Harvesting. 
The  bulk  of  the  late  varieties  of  apples  and  pears  in  our  tableland  and  inland 
districts  are  harvested  this  month.  Generally  speaking,  these  late  varieties 
have  good  keeping  qualities,  and  if  prices  are  not  satisfactory  at  the  time  of 
picking  it  would  be  well  for  growers  to  hold  the  top  grades  and  only  market 
the  poorer  quality  that  it  would  be  unsafe  to  store.  In  our  cooler  districts, 
and  even  in  the  warmer  districts  now  that  the  autumn  is  approaching,  the 
weather  is  cool  and  the  better  keeping  apples,  such  as  Granny  Smith  and 
Stone  Pippin,  will  keep  for  some  time  in  ordinary  storage.  But  for  pears 
and  for  apples  intended  for  long  storing,  cool  storage  is  the  safer  plan.  Fruit 
for  storage  in  any  way  should  only  be  picked  when  cool,  and  every  care 
should  be  taken  to  keep  it  cool.  The  picking  cases  as  they  are  filled  should 
be  kept  on  the  shady  side  of  the  tree  till  collected  and  taken  to  the  packing 
house.  There  the  fruit  should  be  sorted  carefully,  and  all  bruised  or  damaged 
specimens  excluded,  for  not  only  would  they  fail  to  keep,  but  they  would  start 
decay  in  sound  specimens  with  which  they  came  in  contact.  Strict  sorting 
is  one  of  the  essentials  of  successful  storage. 

For  ordinary  storage  there  is  no  doubt  the  fruit  holds  better  when  wrapped, 
but  this  makes  the  inspection  before  marketing  more  troublesome,  and  good 
results  can  be  obtained  by  lining  the  cases  well  with  paper  and  putting  the 
apples  in  loose.  The  lining  prevents  a  too  free  circulation  of  air  and  conse- 
quent shrivelling  of  the  fruit.  The  fruit  can  then  be  more  easily  inspected, 
the  rejects  thrown  out,  and  the  others  wraf)ped  and  packed  when  the  case  is 
to  be  placed  on  the  market. 

Fruit  for  cool  store,  as  stated  before,  should  be  picked  when  cool  and  be 
carefully  sorted,  wrapped  and  packed,  and  got  into  store  as  soon  as  possible. 
From  the  time  of  picking  till  arrival  in  store  it  should  be  kept  as  cool  as 
possible.  Delay  in  carriage  of  fruit  to  or  from  or  on  the  rail  during  bright, 
sunny  days  will  cause  the  consignment  to  become  warmed  up  and  will  shorten 
the  period  over  which  it  can  be  kept. 

"Wrapping. 
With  the  increase  in  the  price  of  paper  it  becomes  questionable  whether 
it  pays  to  wrap  fruit  for  the  local  market.  We  know  of  instances  where 
Williams  pears  unwrapped  have  realised  the  same  prices  as  the  same  grade  of 
Williams  wrapped.  It  must  be  remembered,  however,  that  it  is  quite 
possible  to  pack  Williams  ''  naked  "  without  stalk  injujy  ensuing,  whereas 
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with  some  varieties  of  pears  and  most  apples  packing  without  wrapping  causes 
more  or  less  of  stalk  injury  to  the  fruit,  which  must  tend  to  lower  its  value 
on  the  market.     By  wrapping,  stalk  injury  can  be  practically  eliminated. 

Green  Manuring. 
If  green  manure  crops  are  not  alread3^  sown,  this  work  should  be  done 
without  delay,  otherwise  sufficient  growth  will  not  be  made  before  it  is  time 
to  plough  the  crop  under  in  the  latter  part  of  the  winter.     To  give  it  a  good 
,  start  it  should  be  sown  with  a  commercial  fertiliser. 

Manuring  and  Liming. 
Any  available  farmyard  manure  should  be  carted  out  and  spread  amongst 
the   trees.     The  application  of  bush  scrapings  and   soil  should  be  made  to 
citrus  trees,  as  time  and  weather  will  allow. 

The  present  season  is  a  good  time  to  give  an  application  of  lime  to  sour  or- 
Iheavy  and  sticky  soils.     From  5  to  10  cwt.  of  agricultural  lime  is  a  satisfactory 
[dressing. 

Planting, 

The  planting  of  citrus  trees  may  be  continued  this  month  in  districts  free 
ffrom  frosts.  Care  should  be  taken  when  planting  not  to  allow  the  roots  to 
become  dry  by  exposure  to  either  the  sun  or  wind.  If  it  is  intended  to  plant 
out  any  new  areas  with  deciduous  fruits,  the  land  should  be  cleared  and 
subsoiled  as  goon  as  possible,  if  that  has  not  already  been  done.  There 
should  be  no  delay  in  ordering  trees  from  the  nursery,  and  stipulations, 
should  accompany  the  orders  that  the  trees  shall  be  worked  on  stocks  suitable 
for  the  district,  and  especially  that  all  apples  shall  be  on  blight-proof  stock. 
V/here  refills  ai-e  to  be  planted  in  established  orchards,  it  is  a  good  plan  to 
remove  a  load  or  two  of  the  old  soil  and  fill  in  with  fresh  soil. 

Citrus  Scale. 
If  the  trees  are  in  good  condition  it  is  not  too  late  to  fumigate  or  spray 
them  this  month.  The  dead  scale  will  still  have  time  to  crack  off  the  growing 
fruit  before  it  is  fit  for  market,  whereas  if  the  treatment  is  delayed  the  fruit 
will  appear  scaly,  although  tha  insects  may  be  dead,  and  will  not  be  allowed 
to  enter  the  New  Zealand  or  interstate  markets.  Fumigation  tables  and  a^ 
bulletin  on  spraying  may  be  obtained  on  application  to  the  Department. 

Cultivation. 

In  some  districts  where  it  is  important  to  catch  and  store  all  the  autumrr 
and  early  winter  rain,  and  where  cover  crops  have  not  been  sown,  it  is  a  good 
plan  to  plough  the  orchard  nov\',  otherwise  it  is  well  to  let  the  land  rest  until 
the  winter  ploughing,  when  all  the  weeds  that  have  grown  can  be  turned 
under  to  help  in  keeping  up  the  humus  content  of  the  soil. 


304 


Agricultural  Gazette  of  N.S.W.  [April  2, 1918. 


AGEICULTUHAL  SOCIETIES'  SHOWS. 

Seceetaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  theit 
fbrthcomiiig  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once.  . 


1918. 

Society. 

Blayney  A.  and  P.  Association  ...         

Hunter  River  A.  and  H.  Association  (West  Maitland) 
Clarence  P.  and  A.  Society  (Grafton)  ,.,  .,,  ... 
Upper  Manning  A.  and  H,  Association  (Wingham)  ... 

Bathurst  A.,  H.,  and  P,  Association    ., 

Batlow  Agricultural  Society       ,.i         .1.         .. 
Dungog  A,  and  H.  Association...         ...         ..« 

Orange  A.  and  P.  Association  ..■         ™,         ,,«         ,v. 
Wellington  P.,  A.,  and  H.  Society       ...         i»^ 
Dubbo  P.,  A.,  and  H.  Association       ..•         .«         ... 
Hawkesbury  District  A.  Association  (Windsor) 
Nyngan  and  District  P.  and  A.  Association  ... 
National  A.  and  I.  Assn.  of  Queensland  (Brisbane)... 

Trundle  P.  and  A.  Association 

Corowa  P.,  A.,  and  H.  Society...         ».:.         

Parkes  P.,  A,,  and  H.  Association       

Murrumbidgee  P.  and  A.  Association  (Wagga)  ... 
Forbes  P.,  A.,  and  H.  Association      .„         ...         ... 

Grenfell  P.,  A.,   and  H.  Association  

Ganlbain  A.  and  P.  Association         , 

Albury  and  Border  P.,  A.,  and  H.  Society    

Young  P.  and  A.  Association 

Oowra  P.,  A.,  and  U.  Association       

Culcairn  P.,  A.,  H.,  and  I.  Society      ...         „,        ... 
HsiiiQra  P.,  A.,  H.,  and  I.  Association  ...        ... 

Holbrook  P.,  A.,  and  H.  Society         ...         ,., 
Mtatumburrah  P.,  A.,  and  I.  Association     ...        ►.. 
Yasa  P.  and  A.  Association       ,„         .«         ^^         ... 

Ardlethan  and  District  P.  and  A.  Society     

May  p.  and  A.  Association        »        >«        


Secretary. 

Date. 

Black  &  Co. 

April  10 

E.  H.  Fountain  .. 

10-13 

G.  N.  Small 

16,  17.  18 

D.  Stewart 

17,  18 

S.  V.  Turrell      .. 

17,  18,  19 

C.  S.  Gregory     .. 

23,24 

W.  H.  Green       ., 

24,  25,  26 

W.  J.  I.  Nancarrow    ,, 

24,  25,  26 

A.  E.  Rotton      .„ 

•     >> 

30,  May  1 

F.  ^^'eston 

May  8,  9 

H.  S.  Johnston  .. 

>> 

9,  10,  11 

E.  Costelloe 

>> 

22,23 

J.  Bain      

Aug 

.12-17 

W.  E.  Herbom  .. 

n 

13,  14 

J.  D.  Fraser        ^ 

>      )> 

20,21 

G.  W.  Seaborn    .; 

>> 

21,22 

A.  F.  D.  White  .. 

>» 

27,  28, 29 

J.  H.  Bates 

Sept.  3,  4 

G.  Cousins 

i> 

3,4 

T.  S.  Henderson., 

» 

10,  11 

W.  I.  Johnson    .. 

>) 

10,  11,  12 

T.  A.  Tester 

»» 

10,  11,  12 

E.  W.  Warren    ... 

» 

17,  18 

J.  B.  Eyan 

>> 

17,  18 

A.  D.  Ness          ,., 

*) 

17,  18,  19 

J.  S.  Stewart     ... 

>i 

19,20 

J.  A.  Foley 

>) 

24,  25 

E.  A.  Hickey      ... 

it 

26,27 

W.  J.  Nixon 

Oct. 

2 

G.  S.  Camden     ... 

1) 

9,10 

1919. 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent  ...  Feb.  25,  26,  27 
P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G.  A.  Priest        ...  Mar.  11, 12, 13 
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For  34  Years  the  Leading 
Orchard  Sprayer, 


After   34  3-ears   in  continuous   ure,   "  BEAN  SPRAYERS  "   are 
•(he  overwhe'mirg  choice.     The  "  Eean  "  Power  Sprajer  has  never 
been  supp'.anted  because  it's  the  most  effective. 
Leading  growers  of  the  world  who:e  products  command  top  prices 
all  ui.e  this  sprayer. 


Vital 
Features 
of  the 
"  BEAN  " 
Power 
Sprayers 


The  famous   "Eean"    Prejsure    Regulator — a    "Eean"    feature 

exclusively,  permits  the  removal  of  threadless  baU  valves  in  two 

minutes,  with  engine  running   and  with  full  pressure  on  the  air 

chamber.     And  it  keeps  the  pressuie  constant  and  uniform — always 

at  the  wanted  point. 

With  the  fame  power,  the  "  Eean  "  throws  more  liquid  than  any 

other  sprayer. 

The  "  Eean  "  has  no  stuffing  boxes.     It  is  the  only  spray  pump 

that  has  not.     It  has  porce'ain-lined  cylinders,  because  lime  and 

sulphur  wa  h,  Bordeaux  mixture,  whitewa-h  and  others,  are  like 

sandpaper  to  plain  brass. 

With  a  "Eean"   re-filler,  one  may  ofLen  save  ha'f  the  time  in 

spraying  an  entire  orchard. 

It  is  features  like  these — several  of  them  exclusively — that  you'll 

want  in  your  machine.     They  mean  immensely  effective  spraying 

at  a  minimum  expense. 

Let    us    send    you    our    interesting    Booklet.      It    gives  all  the 

information  you  require,  and  shows  why  a  "Bean"  is  the  best 

investment. 


BUZACOTT  &  Co.,  Ltd., 

7-11  Market-st.,  Sydney,  and  118  Adelalde-st.,  Brisbane. 
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Editors  of  Agricultural  and  Country  Papers  are  especially  invited  to  reproduce 
any  of  the  articles  contained  in  the  JlgtUttltntal  Sszcttt,  in  whole  or  in  part, 
making  the  usual  acknowledgment. 

ContrihvXions  are  only  accepted  upon  the  tertns  tJiat  the  Government  may  si^ae- 
quently  publish  the  same  in  pamphlet  form  or  otherwise. 
2nd  May,  1918. 
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LrOok  at  this 


A  COMPLETE  SHEARING  or  CRUTCHING  OUTFIT  foi 
£15'0-0m  For  a  sheep  owner  whose  flocks  are  not  "of 
sufficient  size  to  warrant  the  installation  of  a  large  power  plant, 
no  machine  is  more  suitable  than  the 


STEWART  No.  62 


HAND 
OPERATED 


The;e  machines  are  rapidly  taking  the  place  of  the  obsolete  blades, 
because  the  shearers  know  that  the  use  of  a  machine  ensures 
better  work  being  done,  and  the  woolgrower  gets  more  wool,  and, 
of  course, 

INCREASED    PROFITS, 

The  STEWART    No.    62   SHEARING  MACHINE  comprises  a 

strong,    substantial,    and    easy-turning    hand-operated    machine, 

fitted  \vith  the  world-renowned  Cooper  Handpiece — a  grinder  that 

will  give  the  same  high-class  results  in  sharpening  combs  and 

cutters  as  acquired  with  the  large  poAver-driven  machines  in  large 

sheds. 

Complete,  with  all  extras,  ready  for  work,  as  illustrated. 

This  is  the  rnachine  you  need,   if  your  flock  consists  of  from 

100  to  500  head. 

Send  jar  Catalogue  and  particular  a  NOW  to 

COOPER  ENCINEERING  COMPANY,  LTD. 


123  SusseX'St.,  SYDNEY. 


486  Coliins'St.,  MELBOURNE. 
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Water  on  the  Farm. 

[Continued  from  page  23<.] 


F.  B.  GUTHRIE. 

WATER   FOR   HUMAN   CONSUMPTION. 

TiV  judging  of  tli'^  suitability  of  a  water  for  drinking  purposes,  other  factors 
must  be  considered  than  in  the  cases  hitherto  dealt  with.  Although,  as  a 
general  principle,  it  may  be  laid  down  that  the  purest  water  is  the  most 
suitable  for  drinking  purposes,  a  certain  proportion  of  saline  matter,  and 
particularly  of  lime-salts,  is  quite  unobjectionable,  and,  indeed,  beneficial. 

Rain-water. 

Rain-water,  being  the  purest  form  of  water  occurring  naturally,  is  conse- 
quently entirely  suitable,  and  forms  one  of  the  best  and  most  convenient 
sources  of  supply  in  country  districts,  provided  that  the  tanks  and 
gutteiings  are  kept  secure  from  contamination,  and  that  the  metal  of  which 
they  are  composed  is  not  attacked.  Nearly  all  water  stored  in  galvanized 
iron  tanks  contains  a  small  proportion  of  zinc.  This  quantity  is  exceedingly 
minute,  and  as  zinc  is  not  a  cumulative  poison  there  is  little  or  no  risk  to  be 
feared  from  the  use  of  such  water;  and,  as  far  as  I  am  aware,  there  are  no 
authenticated  cases  of  poisoning  from  rain-water  stored  in  galvanised  iron 
tanks.  Any  possible  lisk  can  be  readily  avoided  by  painting  the  inside  of  the 
tank,  and  any  pipes  or  taps  which  come  in  contact  with  the  water  (such  as  the 
inlet-pipe,  outside  and  inside)  with  a  good  asphaltum  paint.  The  Water 
and  Sewerage  Board  use  red-lead  paint  for  this  purpose. 

The  case  of  metallic  lead  is  different,  and  on  no  account  should  leaden 
vessels,  pipes,  or  taps  be  used  in  contact;  with  rain-water,  as  rain-water  readily 
attacks  lead,  and  lead  is  particidarly  objectionable,  even  in  small  quantities. 
Lead  is  a  cumulative  poison- — that  is,  it  is  not  readily  ejected  from  the 
system,  and  repeated  small  doses  will  gradually  accumulate  and  form  a 
poisonous  one.  These  objections  do  not  apply  in  the  case  of  red-lead  paint 
referred  to  above  :  water  has  no  action  on  this. 

When  the  above  sources  of  danger  are  eliminated — that  is,  contamination 
from  outside  or  from  the  metals  of  pipes  or  reservoirs — freshly-fallen  rain- 
water in  country  districts  is  an  ideal  water  for  drinking  purposes.  When, 
however,  rain-water  has  been  stored  for  any  length  of  time,  and  particu- 
larly when  the  tanks  are  not  periodically  cleaned  out,  it  frequently  develops 
moulds  and  organisms  which  give  rise  to  objectionable  odours,  and  such 
contaminated  water  may  produce  serious  disorders. 

A 
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To  ensure  a  safe  supply  of  rain-water  for  drinking  purposes,  the  tanks, 
if  of  metal,  should  be  coated  inside  with  a  bituminous  paint,  or  with  red- 
lead  paint.  The  inlet  pipe  should  be  similarly  protected,  both  outside  and 
inside,  as  it  is  in  actual  contact  with  the  water  when  the  tank  is  full.  The 
tanks  should  be  emptied  and  cleaned  out  periodically.  They  should  be 
covered,  and  where  the  rain  enters  from  the  gutters  it  should  be  strained 
through  a  line -mesh  wire  strainer,  which  can  be  easily  removed  and  cleaned. 
A  number  of  such  strainers  placed  in  different  parts  of  the  gutter  will  serve 
to  prevent  undue  collection  of  debris,  &c.,  at  any  one  point.  It  must  also 
be  borne  in  mii  d  that  after  a  dry  spell  the  first  water  collected  from  roofs 
and  gutterings  is  nearly  always  badly  contaminated,  and  this  water  should 
not  be  allowed  to  run  into  the  tanks.  There  are  mechanical  devices  in  the 
market  for  dealing  with  such  water,  but  in  any  case  the  pipe  feeding  the 
tanks  should  be  so  fixed  that  this  water  can  be  diverted  until  the  roofs  acd 
gutters  have  been  flushed. 

General  Characteristics  of  Water  for  Drinking  Purposes, 

Saline  Mailer. — Whether  obtained  from  running  streams  or  rivers,  or 
from  springs  or  wells,  all  water,  as  we  have  seen,  contains  a  certain  amount 
of  saline  matter  in  solution,  which  is  occasionally  quite  considerable.  With 
regard  to  the  nature  of  these  salts  and  the  amount  that  is  likely  to  be  in- 
jurious, there  is  always  the  safeguard  that  any  excessive  quantity  will  betray 
itself  to  the  taste.  The  salts  that  we  have  seen  are  likely  to  be  present  are 
not  actually  toxic  to  the  system  as  they  are  to  plants,  and  it  is  only  very 
rarely  that  poisonous  metals  are  found.  Salts  like  common  salt  or  alkali, 
if  in  any  quantity,  betray  themselves  by  their  brackish  or  mawkish  taste, 
and  any  ill-effects  which  they  may  produce  will  only  slowly  manifest  them- 
selves. Seventy  parts  of  common  salt  per  100,000  (42*5  parts  chlorine)  renders 
water  distinctly  brackish.  In  the  cases  of  waters  mineralised  with  sulphate 
of  magnesia,  the  bitter  taste  will  provide  ample  warning.  The  only  danger 
to  be  apprehended  from  the  use  of  such  -waters  is  due  to  their  purgative 
properties. 

Unfortunately,  the  palate  is  not  an  entirely  safe  guide  in  the  choice  of 
a  drinking-water,  because  although  saline  matter  and  excessive  oiganic 
Cantamination  can  be  readily  detected,  the  presence  of  pathogenic  organisms 
does  not  reveal  itself  to  the  taste. 

Diseases  such  as  cholera  and  typhoid  are  carried  by  water  which  is  quite 
tasteless.  On  this  account  it  is  of  the  first  importance  to  ascertain  the 
amount,  and  particularly  the  nature  and  origin,  of  the  organic  matter 
present. 

Organic  Matter. — ^When  the  source  of  supply  is  from  standing  water,  as 
from  ponds  or  wells,  especially  in  the  neighbourhood  of  human  habitations 
or  of  stables,  the  water  should  always  be  referred  for  analysis,  and  this  also 
applies  to  the  water  of  streams  or  rivers  which  run  past  dwellings  or  stables. 

Water  from  shallow  wells  in  such  circumstance  is  always  to  be  suspected, 
as  the  risk  of  sewage  contamination  is  considerable. 
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Fortunately  for  us,  influences  are  constantly  at  work  in  both  the  above 
cases  which  tend  to  remove  or  reduce  the  danger.  In  the  case  of  wells, 
even  of  shallow  wells,  the  surrounding  soil  acts  to  some  extent  as  a  filtering 
medium  to  remove  introduced  organisms ;  in  the  case  of  rivers,  the  flow 
of  water  produces  a  gradual  purification  by  aeration  and  precipitation. 
Such  water,  or  indeed  any  untried  water,  should,  however,  never  be  used  as 
a  supply  for  drinking  purposes  without  a  preliminary  analysis. 

A  properly-conducted  bacteriological  and  chemical  examination  of  the 
water  will  indicate  any  possible  sewage  contamination,  which  is  the  most 
serious  danger  to  be  faced. 

Analytical  Data. — As  far  as  the  cheinical  analysis  of  the  water  is  concerned, 
it  is  fairly  well  established  that  the  presence  of  "  free  ammonia,"  "  albu- 
minoid ammonia,"  and  of  nitrites  and  nitrates  in  any  quantity  are  indica- 
tions of  organic  contamination,  as  these  substances  are  only  present  in  very 
minute  quantities  in  pure  water,  and  are  not  introduced  by  the  material 
composing  rocks,  but  are  due  to  the  decomposition  of  organic  matter.  The 
presence  of  chlorides  in  excessive  amount  in  running  water  or  water  from 
shallow  wells  is  also  suspicious ;  but  such  indication  does  not  apply  to  the 
deeper  well-waters,  which,  as  we  have  seen,  are  often  very  highly  charged 
with  common  salt  in  circumstances  which  preclude  any  possibility  of  organic 
contamination. 

Oxygen  consumed. — Another  indication  of  contamination  or,  rather,  of 
the  amount  of  organic  matter  present,  is  afforded  by  the  quantity  of  "  oxygen 
consumed."  This  is  a  laboratory  method,  by  which  the  carbonaceous 
organic  matter  is  determined  by  the  amount  of  oxygen  required  to  oxidise  it. 
It  affords  no  indication  as  to  the  origin  of  the  organic  matter,  whether  due 
to  vegetable  or  animal  contamination. 

In  order  to  form  an  opinion  as  to  the  suitability  of  any  water  for  human 
consumption,  it  is  necessary  to  know  something  of  the  kind  of  water — whether 
spring  or  well  water,  whether  shallow  or  deep — and  of  its  surroundings,  to 
supplement  the  information  supplied  by  bacteriological  and  chemical  analysis. 

Interpretation  of  Analyses  and  Standards,^ 

It  must,  therefore,  be  understood  that  there  ai-e  no  absolute  standards 
which  can  be  definitely  fixed  to  determine  the  purity  or  otherwise  of  any 
water,  or  its  fitness  for  drinking  purposes.  We  can  only  say,  in  a  general 
way,  that  it  certain  impurities  are  present  in  more  than  certain  proportions, 
there  is  ground  for  suspicion  of  previous  contamination. 

Speaking  generally,  and  with  the  foregoing  reservation,  the  following 
table  reprt  sents  approximately  the  limits  beyond  which  such  indications  of 
organic  contamination  must  be  regarded  with  suspicion. 

Composition  of  Normal  Water. 

Parts  per  100,000.  Parts  per  100,000. 

Free  ammonia  ...Nil     to  0  013       Nitrogen  as  nitrites     Nil  to  0-0006 

Albuminoid  ammonia  0-002  toO-O.'i         Oxygen  consumed     0*06  to  0*40 
Nitrogen  as  nitrates     Nil     to  0*025 
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The   following  figures,   published   by  A.   E.   Leeds,   Water   Department, 
Wilmington.  U.S.A.,  represent  the  standard  established  by  him  for  American 
rivers,  and  are  taken  from   "  Examination  of  Water,"  by  W.  P.  Mason  : — 

Parts  per  100,000. 
Free  ammonia       ...         ...         ...     0*0 12 

Albuminoid  ammonia      ...  ...     0*028 

Nitrates      0-389 

Nitrites       0-0003 

Oxygen  consamed  ...         ...     0-70 

The  above  fig"ures  are  only  given  for  the  benefit  of  those  who  are  unfamiliar 
with  water  analysis,  in  order  to  give  some  indication  of  the  kind  of  analytical 
figures  to  be  expected  for  the  different  ingredients  in  safe  waters. 

If  figures  higher  than  tho.se  above  given  are  obtained  it  becomes  of  impor- 
tance to  ascertain  the  origin  and  surroundings  of  the  water  supply,  and 
particularly  whether  the  excess  of  organic  matter  thus  indicated  is  due 
to  possible  sewage  contamination,  and  possibly  to  have  a  bacteriological 
examination  conducted. 

The  following  few  notes  will  indicate  to  what  extent  previous  sewage 
contamination  may  affect  the  quantities  of  the  ingredients  referred  to. 

The  following  is  the  composition  (Thresh,  "  Examination  of  Waters  and 
Water  Supplies")  of  samples  of  crude  sewage,  a  good  effluent,  and  of  peaty 

water  : — 

Parts  per  100,000. 


Nitric  nitrogen  (nitrates) 
Free  ammonia  ... 
Albuminoid  ammonia... 
Oxygen  absorbed 


Crude 


EflBueut. 


5-9 
2-2 
5-9 


2-9 
1-5 
0-05 
1-01 


I-eaty 
Water. 


0-001 
0-024 
0-19 


Infusion 
of  Dead 
Leaves. 


0-003 
0-031 
0-814 


These  figures  supply  a  rough  idea  of  the  nature  of  animal  and  vegetable 
contamination,  respectively. 

In  the  first  instance  the  quantities  of  fre3  and  albuminoid  ammonia  are 
enormous  in  both  the  sewage  and  the  effluent,  and  the  proportion  of  free 
ammonia  to  albuminoid  ammonia  is  about  2|  to  1  in  the  sewage  and  30 
to  1  in  the  case  of  the  effluent.  A  water  yielding  more  free  ammonia  than 
albuminoid  is  therefore  suspect  of  contamination  by  organic  matter  of 
animal  origin  ;  water  contaminated  by  vegetable  matter,  on  the  other  hand, 
contains  more  albuminoid  ammonia  than  free  ammonia.  The  presence  of 
nitiates  (nitric  nitrogen  in  the  above  table)  in  any  quantity  is  generally 
recognised  as  due  to  the  oxidation  of  nitrogenous  organic  matter  of  animal 
origin.  It  will  be  seen  that  it  is  absent  in  crude  sewage,  but  is  rapidly 
formed  as  soon  as  the  sewage  decomposes  or  is  artificially  oxidised,  it  has 
boon  noted  that  very  small  quantities  of  nitrates  are  found  in  the  purest 
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rain-water,  and,  consequently,  in  all  natural  waters  which  are  derived  from 
rain-water.  These  are  probably  due  to  the  oxidation  of  atmospheric  nitrogen 
by  lightning,  but  this  quantity  is  very  small  (see  Tables,  Agricultural  Gazette, 
November,  1917,  pp.  762  and  763).  Vegetable  matter  yields  very  little 
nitric  iicid  by  oxidation  in  the  soil,  whereas  animal  matter  yields  a  large 
amount. 

The  presence  of  nitrites  in  any  (]uantity  is  generally  j'egarded  as  strong 
presumptive  evidence  of  sewage  contamination ;  indeed,  some  authorities 
regard  their  presence  in  quantities  sufficient  to  be  determined  as  condemning 
a  water.  They  are  practically  absent  from  lain-water,  and  are  so  rarely 
formed  under  other  conditions,  except  as  a  stage  in  the  production  of  nitrates 
by  the  oxidation  of  sewage  or  organic  matter  of  animal  origin,  that  their 
presence  is  to  be  regarded  with  suspicion,  as  indicating  that  animal  matter 
is  imdergoing  active  oxidation,  and  that  the  process  of  nitrification  is  not 
yet  complete. 

It  must  not  be  forgotten,  however,  that  nitrites  are  sometimes  formed  by 
the  reduction  of  nitrates  (which,  as  we  have  seen,  are  present  in  rain-water) 
by  inorganic  substances,  such  as  metals  like  iron,  zinc,  or  lead,  of  which 
the  reservoirs  or  pipes  which  come  in  contact  with  the  water  may  be  composed. 
Ferruginous  sand  may  also  bring  about  the  reduction  of  nitrates  to  nitrites ; 
even  the  biickwork  of  wells  has  been  found,  apparently,  to  have  the  same 
effect.  Their  presence  in  deep  well  or  bore  waiter  is  no  evidence  of  con- 
tamination. 

It  must  also  be  borne  in  mind  that  the  absence  of  nitrates  and  nitrites  and 
free  ammonia  is  not  necessarily  a  proof  of  the  absence  of  previous  sewage 
contamination.  There  are  organisms  present  in  the  soil  and  in  sewage  which, 
in  the  absence  of  air,  afiect  the  reduction  of  nitrates  and  nitrites  to  ammonia, 
and  finally  to  nitrogen,  thus  causing  the  disappearance  oi  these  incriminating 
substances.  It  may  therefore  happen  that  water,  especially  well-water, 
may  contain  neither  nitrates  nor  nitrites  nor  free  ammonia,  although  it  was 
originally  contaminated  by  sewage  or  manure,  and,  consequently,  although 
free  from  nitrites  and  ammonia,  may  contain  pathogenic  organisms. 

The  indications  afiorded  by  the  presence  of  chlorine  are  still  less  conclusive. 

The  urine  of  animals  and  human  beings  contains  from  500  to  600  parts  of 
chlorine  per  100,000,  so  that  when  urine  or  sewage  (which  contains  about 
1  per  cent,  of  urine)  has  had  access  to  the  water,  the  amount  of  chlorine 
found  over  and  above  the  amount  of  chlorine  normally  present  may  often 
be  considerable. 

The  figures  are,  however,  not  always  very  striking,  and  it  has  been  calculated 
that  "  the  whole  of  the  sewage  deposited  on  a  s([uare  mile  of  porous  gravel 
would  not  increase  the  amount  of  chlorine  in  the  gravel-water  by,  on  the 
average,  more  than  0*5  parts  per  100,000."*  So  that  when  the  chlorine 
<^ontents  are  10  or  12  parts  per  100,000,  which  is  quite  common,  it  would  be 

*  J.  C.  Thresh,  "  The  Examination  of  Waters  and  Water  Supplies.'"  page  60. 
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unsafe  to  con de urn  a  water  for  such  a  chlorine  content  unless  other  suspicious 
indications  were  present  or  the  position  of  the  water  with  reference  to  possible 
contamination  were  carefully  examined. 

As  an  example  of  a  typical  potable  water,  the  analysis  of  the  Sydney 
water  supply  is  of  interest,  and  is  herewith  reproduced.  The  figures  for  the 
substances  and  determinations  with  which  we  have  been  dealing  were  kindly 
supplied  by  Dr.  E.  S.  Stokes,  Medical  Officer,  Metropolitan  Board  of 
Water  Supply  and  Sewerage,  and  represent  the  average  of  over  4,500 
samples  during  the  last  eight  years. 

Analysis  of  Sydney  Water. 

Parts  per  100,000. 

Chlorine      2-75 

Free  ammonia       0  -0002 

Albuminoid  ammonia       ...         ...         ...  0-0108 

Nitrites       Nil 

Nitrates      0-0025 

Oxygen  absorbed  (in  4  hours)     0-093 

Sydney  is  particularly  fortunate  in  having  available  a  water  supply  of 
such  purity  that  no  preliminary  treatment  is  required  to  ensure  its  potabilit}', 
neither  softening  nor  filtration.  The  latter  process  is  found  necessary  in 
nearly  all  the  large  water-supplies  in  Europe  and  the  United  States,  and 
the  former  process  in  many  of  them.  In  our  case  it  is  only  necessary  to 
keep  the  catchment  area  and  reservoirs  hee  from  contamination.  It  will 
be  seen  from  this  table  that  the  compounds  which  we  have  seen  to  be 
indicative  of  contamination  are  present  in  quantities  well  below  thos(^ 
which  would  justify  the  suspicion  of  such  possible  contamination. 

(To  he  cmilnuied  ) 
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The  Testing  of  Pure-bred  Cows  in 
New  South  Wales/ 

L.  T.   MacINNES,  Acting  Dairy  Expert. 

This  report  has  been  made  to  cover  the  twelve  months'  period  endin<i;  28th 
February,  1918,  and  I  submit  for  approval  that  in  future  this  date  shall  mark 
the  close  of  each  official  testing  year.  In  making  this  recommendation,  it 
may  be  pointed  out  that  a  rule  established  for  the  convenience  of  breeders 
makes  the  annual  meeting  of  the  Association  fit  in  with  the  Royal  Agri- 
cultural Society's  Show  fixture,  and  as  the  date  for  holding  this  varies  to 
correspond  with  the  Easter  holidays,  it  is  necessary  to  close  the  testing  year 
early  enough  to  enable  each  year's  work  (twelve  months  periods)  to  be  com- 
pleted without  breaking  into  the  month  in  which,  at  times,  the  Show  is  held. 
Further,  it  is  thought  advisable  to  bring  the  records  as  near  as  possible  up  to 
the  date  of  our  annual  meeting.  Ending  the  annual  period  on  the  28th 
February  enables  both  these  conditions  to  be  met. 

It  is  proposed  to  have  the  records  from  the  inception  of  the  scheme  collected 
and  brought  into  line  with  this  annual  period,  so  that  a  comparison  can  be 
made  of  each  consecutive  twelve  months'  work,  which  can  only  be  done  by 
having  each  year's  figures  ending  on  the  same  date.  Such  comparisons, 
however,  will  not  show  what  the  average  yields  of  all  the  herds  of  the 
various  breeds  are,  because  in  proportion  to  the  number  of  pure-bred  stock  in 
the  State,  the  percentage  tested  is  so  small.  Howevei*,  it  may  demonstrate 
whether  those  that  have  been  tested  are  showing  improved  production — tliat 
is,  whether  breeding  for  dairy  utility  purposes  is  progressing,  stationary,  or 
going  back.  But  even  here,  the  varying  seasons  will  militate  against  com 
paring  one  year's  work  with  another,  unless  all  the  breeders  concerned  go  in  for 
a  comprehensive  system  of  hand-feeding,  to  supplement  or  even  at  times  take 
the  place  of  the  natural  pastures.  This  matter  of  feeding  dairy  stock  is  one 
of  the  utmost  importance.  As  regards  those  animals  undergoing  their  tests, 
it  is  not  fair  to  expect  them  to  give  a  good  yield  unless  they  receive  plenty 
to  eat,  and  further  than  that,  unless  suitable  changes  of  diet  are  supplied 
throughout  tbe  year.  It  is  satisfactory  to  note  that  during  the  period  under 
review,  breeders  were  alive  to  this  and  fed  their  stock  accordingly,  even 
though,  on  account  of  the  good  season,  there  would  have  been  some  excuse 
for  relying  solely  on  natural  pastures. 

*  Extracted  from  a  report  for  the  year  ending  28th  February,  1918,  submitted  to  the 
Council  of  the  United  Pure-bred  Dairy  Cattle  Breeders'  Association  of  New  Soutli  Wales 
at  their  Fourth  Annual  Meeting. 
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Review  of  the  Year's  Work. 

The  figures  for  the  work  of  previous  years  have  been  taken  from  the  Annual 
Reports  of  the  Department  of  Agriculture,  which  are  made  up  to  the  30th 
June  of  each  year.  The  following  tables  for  twelve  months  ended  30th  June? 
1916  and  1917  respectively,  will  show  how  those  two  periods  compare  : — 


Average  Yields. 

Breed. 

No.  under 
Test. 

No.  completed 
•273  days. 

Butter. 

Milk. 

1916. 

1917. 

1916. 

1917. 

1916. 

1917. 

1916. 

1917. 

lb. 

lb. 

lb. 

lb. 

Jerseys 

27 

37 

94 

28 

306 

388 

5,199 

6,320 

Milking  Shorthorns 

26 

65 

11 

46 

439 

4lu 

8,567 

8,827 

Ayrshires 

12         19 

20 

14 

365 

382 

6,866 

8,130 

Guernsey  s    ... 

7          15 

1 

8 

261 

326 

4,516 

5,923 

Total         

72        136 

126 

96 

392 

Average 

327 

5,7:^0 

7,752 

It  will  be  seen  from  the  foregoing  that  increavsed  productiveness  was  made 
in  all  cases,  except  that  of  the  Milking  Shorthorn,  which  breed  showed  a 
very  slight  decrease.  The  average  increase  was  G5  lb.  butter  (20  per  cent.) 
and  2,032  lb.  milk  (25'5  per  cent).  While  the  number  of  cows  undergoing 
test  was  greater  in  1917  by  sixty-four,  the  number  to  complete  the  273  days 
period  was  less  by  thirty  than  at  the  30th  June,  1916. 

The  following  table  compares  the  results  of  the  twelve  months  ending 
28th  February,  1918,  with  those  for  the  year  ending  30th  June,  1916 
(twenty  months  earlier). 


Averajre  Yields, 

No.  under 
Test. 

No.  completed 
273  days. 

Breed. 

Butter. 

Milk 

30th 

28th 

30th 

28th 

SOth 

2-th 

30th 

28th 

June, 

Feb., 

June, 

Feb., 

June, 

B-eb., 

June, 

Feb., 

1916. 

1918. 

1916. 

1918. 

1916. 

1918. 

1916. 

1918. 

lb. 

lb. 

lb. 

lb. 

Jerseys          ...         ... 

27 

13 

94 

19 

3j6 

436 

5,199 

7,041 

Milking  Shorthorns 

26 

29 

11 

■44 

439 

3  3 

8,567 

7,941 

Ayrshires 

12 

15 

'20 

14 

365 

397 

6,86w 

8,447 

Guernseys     ... 

7 

4 

1 

/ 

261 

377 

4,516 

6,463 

Illawarras    ... 

2 

■ 

... 

Holsteins      

72 

3 

66 

•• 

... 

Total         

126 

84     j     ... 

..       1 

Average    ... 

327 

402 

5,720 

7,699 

Here  again,  all  breeds  with  the  exception  of  the  Milking  Shorthorn  show 
marked  increase  in  productiveness,  both  for  butter  and  milk.  In  the  case  of 
the  Milking  Shorthorn  breed,  a  further  small  decrease  is  shown. 
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Taking  the  average  yields  of  all  breeds,  we  get  the  following  : — 


Date. 


No.  under    i   Completerl 
Test.  Tti  days. 


Bjtter. 


Percentage 
Increase. 


Milk. 


Percentaffe 
Increase. 


Year  ending — 
30  June,  1916 
.^0      ,,      1917 
28  Feb..  1918 


35-5 
I  0-68 


(— )  Decrpase. 

I^^ach  period  shows  an  increase  in  the  butter  yields,  while  the  milk  yield  is 
considerably  greater  in  the  second  period,  but  has  slightly  decreased  at  28tli 
February,  1918,  though  the  net  result  is  over  one  third  greater  than  at  30th 
June,  1916. 

Again,  taking  the  average  yields,  we  find  that  durinir  the  thi'ee  periods  it 

took  the  following  lb.  milk  to  make  1  lb.  butter : — 

Year  ending  30th  June,  1916 — 17"o  lb.  milk  equal  to  butter-fat  test  of  4"9  per  cent. 
1917-19S  ,,  „  ,,  4-4 

28th  Feb.,   1918— 191  ,,  ,,  ,,  45 

This  is  interesting  as  showing  that  while  the  milk  and  butter  yields  have 
increased,  as  already  shown,  during  the  period  covered,  the  butter-fat  content 
i)f  the  milk  had  decreased  by  04  per  cent.,  or  in  other  words  it  took  1-6  lb. 
more  milk  to  make  a  lb.  of  butter  during  the  latest  period  than  it  Hid  during 
the  first.  This  demonstrates  that  the  increased  yield  is  due  to  the  greater 
volume  of  milk  gi-sen  jaer  cow,  such  increased  volume  bping  sufficiently  large 
to  countei'balance  the  deterioration  in  the  butter-fat  content.  Even  with 
this  lower  test,  it  can  be  seen  that  the  legal  standard  is  exceeded  by  1-3  per 
cent.  The  foregoing  comparisons,  as  far  as  they  go,  point  to  a  satisfactory 
condition,  but  the  record  is  to  an  extent  counteracted  by  the  continued 
decrease  in  the  number  of  cattle  teste<l.  Taking  the  same  three  period.s,  it  is 
found  that  while  at  30th  June,  1916,  126  cows  completed  their  test,  for  the 
year  ending  30th  June,  1917,  this  number  had  decreased  by  thirty;  while 
for  the  period  just  ended,  a  further  decrease  of  twelve  is  shown,  making  a 
total  decrease  of  forty-two  in  the  number  of  records  for  the  three  periods. 
This  would  account  for  the  increased  yields  to  a  considerable  extent,  as  it 
shows  that  breeders  are  not  entering  as  many  cattle  for  testing. 

The  falling-off  in  the  numbers  submitted  is  not  limited  to  any  one  breed — 
it  affects  all,  as  is  shown  in  the  following  table  : — 

Number  of  Cows  completing  273-days  periods  during  the  year  ended  : — 


30  .June, 
1914. 

30  J<ine, 
1915. 

30  June, 
1916. 

30  June, 
1917. 

•28  Feb., 
1918.* 

Jerseys    

Milking  Sliortiiorns 
Ayrshires 
Guernseys            ... 

258 
68 

'■'lo 

199 
22 

"  IS 

94 
11 

20 

1 

28 
46 
14 

8 

19 
44 
14 

336 

239 

126 

96 

84 

*  Portion  of  this  year  is  included  in  or  overlaps  the  preceding,'  column  for  .{Oth  June,  1917. 
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It  will  be  seen  by  the  foregoing  that  the  Jei'seys  show  by  far  the  greatest 
falling  oflF.  This  coincides  with  the  fact,  as  shown  in  a  previous  table,  that 
this  breed  shows  the  greatest  increase  in  butter  and  milk  yields.  The 
decreases  in  the  numbers  testing  273  days  between  the  first  period  and  the 
last,  given  above,  are  as  follows  : — 


Jerseys     ... 
Milking  Shorthorns 
Ayrshires 
Guernseys 


No.  of  Cows 

Decrease. 

per  cent. 

239 

92  6 

24 

35-3 

6    , 

30  0 

3 

30  0 

Taking  the  last  three  breeds  together,  we  have  a  total  of  ninety-eight 
tested  for  their  respectiv^e  first  periods,  and  a  decrease  of  thirty-three  between 
then  and  the  last  testing  period,  a  falling-off  of  33*6  per  cent.,  as  against  a 
similar  falling-off  of  92"6  per  cent,  in  the  case  of  the  Jerseys.  This  falling-off' 
in  the  number  of  privately-owned  stock  coming  forward  for  testing  is  a 
matter  that  urgently  requires  attention. 

Urgent  Need  for  Testing. 

The  importance  of  testing  pure-bred  stock  and  its  bearing  on  the  future 
of  the  dairy  industry  cannot  be  too  much  stressed.  In  vit^w  of  the  crisis  we 
are  now  going  through,  and  the  strenuous  competition  we  all  expect  after  the 
war,  I  take  this  o{)portunity  of  bringing  the  matter  once  more  under  the  notice 
of  all  concerned.  Between  prospective  lower  values  likely  to  be  realised  for 
our  dairy  produce  and  a  possibility  of  further  increases  in  the  cost  of  pro- 
duction, it  seems  that  the  salvation  of  the  dairying  industry  lies  in  increasing 
the  average  }ield  per  cow  as  quickl}'  as  possible.  The  crux  of  the  whole 
position  lies  in  the  cash  value  of  the  return  per  cow  for  the  year.  If  the 
average  productiveness  in  milk  and  butter  of  our  cows  could  be  doubled,  it 
would  enable  higher  expenses  to  be  met,  and  at  the  same  time  allow  our 
produce  to  be  sold  at  a  lower  price. 

There  are  two  ways  of  doing  this,  and  both  depend  on  testing  for  rapidity 
of  result  : — 

1.  By  culling  out  the  unproductive  animal — this  refers  not  only  to  the 

female  but  also  to  the  bull. 

2.  To  breed  up  on  production  records  in  addition  to  striving  for  consti- 

tution and  type. 
To  achieve  the  full  benefits  of  the  testing  movement,  it  is,  in  my  opinion, 
necessary  to  test  all  s'ock,  not  only  pure-breds  but  grades  ;  and  not  only  test 
the  cows,  but  ensure  that  only  the  stud  bulls  able  to  reproduce  high  yields  in 
milk  and  butter  fat  be  used  on  our  dairy  farms.  The  pure-bred,  the  animal 
with  a  loAg  line  of  ancestry,  is  more  likely  to  do  this,  bat  it  does  not  follow 
<-hat  all  pure-bred  sires  can  do  so  ;  therefore  it  is  necessary  to  discriminate  - 
amongst  the  pure-breds.  I  would  urge  then,  not  only  on  the  members 
of  the  Association,  but  on  all  owners  of   pure-bred   .stock,  the  necessity  for 
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having  them  put  under  test.  It  is  vital  that  the  yields  of  our  average  dairy 
cows  be  greatly  increased  in  the  imniediate  future.  It  is  furtlier  urged  on 
the  dairy  fanner  with  the  average  grade  herd  to  breed  up  his  stock  by  using 
only  a  pure-bred  sire  from  one  of  those  strains  that  can  show  the  necessary 
production  records.  We  now  live  in  times  where  speed  in  achieving  effective 
results  is  of  the  greatest  importance.  The  Department  of  iVgriculture  recog 
nises  the  urgency  and  importance  of  this  matter,  and  will  continue  to  aid  in 
every  way  possible  the  furthering  of  the  testing  movement  and  the  objects  for 
which  this  Association  was  founded. 

Through  no  fault  of  the  Dairy  Branch,  it  has  within  the  last  few  months  been 
found  impossible  to  test  the  cows  submitted  by  one  breeder  from  Inverell,  but 
it  is  hoped  that  sufficient  staff  will  shortly  be  available  to  test  any  herd  that 
may  be  submitted.  In  the  Richmond-Tweed  River  districts  there  promises 
to  be  several  more  herds  coming  under  test,  and  arrangements  are  being 
made  to  send  an  additional  tester  there.  As  the  number  of  herds  coming 
under  test  warrants  it,  the  Department  will  put  on  additional  staff  to  cope 
with  the  work. 

Cows  Testing  beyond  the  273-days  Period. 

Besides  completing  the  required  273-days  test,  sixteen  cows  show  a  record 
for  a  longer  period.      The  most  prominent  of  these  were  : — 

Jerseys. 


*                Name  of  Cow  and  Owner. 

Age. 

Butter. 

Milk. 

Period. 

Brown  May  (imp.) — Mr.  S.  Hordern 

Brighton  Vanilla   II— Mr.  C.  R.  G 

Macdonald. 
Brighton  Coomassie  II — Mr.  C.R.G. 

Macdonald. 

5  years  ...          •■ 

.   ..  ...     { 

1  yr.  10  mths.  -| 

lb. 
574-4 
610-7 
808-8 
1,011-92 
429-5 
571  5 

lb. 

9,411 

10,011 

14,867 

18,197 

6,754 

8,655 

Days. 
273 
303 
273 
365 
273 
365 

As  far  as  can  be  judged  from  available  records  of  other  countries,  it  would 
appear  that  the  milk  production  of  Brighton  Vanilla  II  for  365  days  is 
well  to  the  front,  being  only  beaten  by  two  or  three  American  cows  as 
follows  :— Passport,  19,744  lb.,  Eminents  Beos,  18,783  lb.  The  milk  yield 
of  Jacoba  Irena,  who  gave  054  lb.  butter-fat,  is  not  available.  Our 
representative,  with  18,197  lb.  milk,  thus  seems  to  compare  more  than 
favourably  with  the  leading  world  record  breakers  of  her  breed,  which  should 
be  a  matter  of  gratification  to  her  owner  and  to  the  Association. 

Ayrshires. 


Name  of  Cow  and  Owner. 

Age. 

Butter. 

Milk. 

Period. 

lb.                lb.       '       Days. 

Jean    of     Kabibinokka— Mr.     Jas.l  2  yrs.  9  mths.  |         f^^^            l^l^^             r^J^ 
Pritchard.                                                                         ^            '            |        '  ''"       i         ' 
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Milking  Shorthorns. 

Name  of  Cow  and  Owner. 

Age. 

Butter. 

.Milk. 

Period. 

Melba     VII— Scottish      Australian!  6  years  ... 

Investment  Co. 
Empress  of   Burradale— Mr.   J.    T.    9      ,,     ... 

Young. 

f 
\ 

{ 

lb. 
836-3 
1,021-59 
73616 

894-58 

lb. 
14,371 
17,364 
15,073 
17,9-23 

Days. 
273 
365 
273 
365 

I  cannot  come  across  any  records  obtained  in  other  countries  of  this  bieed 
for  comparison  with  the  foregoing,  but  there  can  be  few  which  have  passed 
the  milk  and  butter  yields  of  Melba  VII  and  Empress. 

Guernseys. 


Name  of  Cow  and  Owner. 

Age. 

1 
Butter.       t        Milk. 

1 

Period. 

1 

Tulip   de   Pres   (imp.) — Mr.    E.    P.    4  years  ... 
Perry. 

lb. 
582 
689-93 

lb.              Days. 
9,750              273 
11,451     '         365 

It  is  interesting  to  compare  the  record  of  Tulip  de  Pres  with  that  of  Di\ 
Kinross'  Merton  Margaret  II  (imp.),  which  in  the  testing  year  of  1913-14 
put  up — 

569  lb.  butter,    8,626-75  lb.  milk,  in  273  days. 

694  ;,        ,,       10,399-75  „       „  365     „ 

These  two  cows  hold  the  Austi-alian  records  for  productifm  over  both  273 
and  365  days  periods.  It  will  be  seen  that  Tulip  de  Pres  leads  in  butter  for 
273  days  (the  official  period)  as  well  as  in  milk  production  over  both 
periods,  while  IVlerton  Margaret  II  leads  in  butter  yield  for  365  days. 

It  is  a  matter  for  congratulation  that  this  Association  now  holds  the  pro 
duction  records  in  Australia  for  the  Jersey,  Milking  Shorthorn,  and  Guernsey 
breeds  (cows),  while  I  think  it  will  be  hard  to  beat  in  Australia  the  records 
in  their  class  put  up  by  the  Ayrshire  heifer  (under  3)  Jean  of  Kabibinokka, 
and  the  Jer.sey  heifer  (under  2)  Brighton  Coomassie  [I. 

Records  of  cows  have,  as  they  completed  their  periods,  been  published 
regularly  in  the  Agricultural  Gazette,  and  in  addition,  paHiculars  of  feeding 
were  published.  The  amount  of  butter-fat  is  now  shown  in  addition  to  the 
amount  of  commercial  butter. 

1,000  lb.  Butter  Cows. 
During  the  past  year  two  cows  testing  under  the  Association's  rules 
exceeded  the  1,000  lb.  butter  standard.  When  the  Department  of  Agricul- 
ture some  years  ago  offered  a  prize  of  £100  for  the  first  cow  to  put  up  this 
record  in  365  days  under  certain  specified  conditions  and  testing  under  the 
rules  of  this  Association,  it  was  thought  that  many  years  would  elapse  before 
the  prize  would  be  claimed.  It  is,  indeed,  a  noteworthy  fact  that  within  such 
a  short  time,  not  one,  but  tvvo  cows  have  put  up  the  required  quantity  of 
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butter— though  there  is  still  a  doubt  as  to  whether  the  prize  will  be  claimed, 
as  it  remains  to  be  seen  whether  one  of  the  conditions,  viz.,  giving  birth  to  a 
calf  within  eighteen  months  after  the  commencement  of  the  test,  is  complied 
with.  But  whether  this  is  done  or  not,  the  breeders  of  both  cows  are 
deserving  of  great  praise  for  their  enterprise  and  ability.  They  are  achieve- 
ments to  be  proud  of.* 

Suggestions  for  Improving  the  Scheme. 

With  a  view  to  widening  and  improving  this  testing  scheme,  the  following 
suggestions  are  submitted  for  consideration  : — 

I.  That  samples  of  the  different  fodders  fed  to  cows  he  forwarded  to  the  Chemist 
of  the  Department  of  Agriculture  for  analysis,  in  order  that  a  better  idea  may- 
be arrived  at  as  to  the  nutritive  value  of  each  ration. 

■2.  Rule  13  might  be  made  more  explicit  in  regard  to  supplying  particulars  of  foods 
used. 

3.  Rule  6  be  amended,  or  an  additional   lule  added,  to  provide  for  some  system  in 

calculating  the  test  which  will  equalise  the  advantages  and  disadvantages  under 
which  a  cow  is  tested  according  to  the  time  the  first  test  is  taken  after  the  date 
of  calving. 

4.  The  judging  of  pure-bred  stock  in  tlie  show  ring   l)y  taking   production  records 

into  consideration  along  with  appearance,  type,  constitution. 

5.  That  the  annual  Easter  gathering  of  breeders,  buyers,  and  others  interested  in 

building  up  our  dairy  herds  be  availed  of  for  propaganda  and  educational  work 
in  connection  with  forwarding  the  objects  for  which  this  Association  was 
founded.  I  would  suggest,  as  one  means  of  doing  this,  that,  during  next  Easter 
week,  time  be  set  apart  for  the  delivering  of  a  lecture  on  the  herd-testing 
movement  and  its  relation  to  the  advancement  of  dairying.  Such  a  lecture 
could  be  made  more  interesting  by  the  display  of  a  series  of  lantern  slides 
showing  representatives  of  the  various  breeds,  their  own  records  and  those  of 
ancestors  and  descendants  where  available — thus  impressing  on  the  audience 
the  meaning  and  value  of  heredity  in  relation  to  production  and  the  other 
attributes,  such  as  type  and  constitution,  that  go  to  make  up  high-class  pure- 
bred dairy  stock.  I  think  it  could  be  arranged  with  the  Department  of 
Asriculture  to  prepare  such  lantern  slides,  and  the  Department  would  also  be 
willing  to  assist  in  any  other  way. 

Just  before  the  close  of  the  period  under  review,  two  breeders  of  Illawarra 
cattle  and  one  of  Holsteins  entered  their  cows,  so  that  representatives  of  all 
the  principal  dairy  breeds  are  now  being  tested  under  the  rules  of  the 
Association.  This  will  make  the  records  to  be  compiled  for  the  coming  year 
more  interesting  than  ever.  Great  interest  is  being  manifested  in  the  testing 
of  pure-bred  cows  on  the  Northern  Rivers,  where,  through  the  Herd-testing 
Associations,  the  benefits  of  testing  have  become  known.  It  is  hoped  that 
more  of  the  herds  from  the  Tweed-Richmond  district  will  be  submitted  during 
the  year. 

The  yields  of  the  tested  cows  have  been  averaged  under  the  different 
specified  ages  and  standards  set  out  in  Rule  1.3a,  viz.  : — 

2  years  at  commencement  of  test       ...  ...      200  lb.  butter. 

•3         „  „  „  300 

4:  years  and  over  at  commencement  of  test  ...      350  „ 

*  Full  particulars  of  this  competition  have  already  been  published  in  the  Agricultural 
Gazette,  December,  1917,  and  .January,  1918,  issues. 
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Table  of  Average  Yields  of  Stock,  for  Year  ended 
28th  February,  1918:— 


Breed. 


Age. 


No. 
Tested. 


Average  Yield. 


Milk. 


Jerseys 

Milking  Shorthorns 
Ayrshires    ... 
fTuernseys   ... 
All  Breeds  ... 


3 

4  and  over 


4  and  over 

2 

3 

4  and  over 

2 

3  '.. 

4  and  over 
2 

3 

4  and  over 


3 

2 

14 

9 

12 

23 

"2" 

12 

1 

2 

4 

13 

18 

53 

lb. 
381-2 
437-6 
447-2 
332-0 
347-4 
440  0 

346-8 

404-8 

253 

321 

435-7 

337-3 

354-4 

433  6 


lb. 
6,251-3 
6,785-0 
7,247-3 
6,813-4 
7,191-4 
8,773-7 


7,59S 

8,589 

3,994 

5,736-5 

7,443-5 

6,466-8 

7,029-8 

8,2-28 -3 


Summary  of  all  Cattle  Tested,  1st  March,  1917,  to  28th  February,  1918. 


SuDinitted 

and  tested, 

Test 
completed. 

Submitted, 

but  test 

On  Test. 

but  not  yet 
tested. 

abandoned 
before 

Total. 

completion 

of  period. 

Ayrshires,  privately' owned        

i4 

15 

29 

,,          Government  owned  ... 

3 

47 

9 

59 

Jerseys,  privately  owned             

19 

13 

14 

11 

57 

,,      Government  owned 

42 

46 

19 

107 

Milking  Shorthorns,  privately  owned  ... 

44 

29 

5 

78 

,,                 ,,            Government  owned 

32 

32 

41 

105 

Guernseys,  privately  owned       

7 

4* 

4 

15 

,,         Government  owned... 

41 

14 

7 

62 

lUawarra  Shorthorns,  privately  owned... 

2 

2 

,,                 ,,          Government  owned 

Holsteins,  pi'ivately  owned         

3 

3 

,,          Government  owned   ... 

8 

10 

26 

44 

Red  Polls            ,,               „          

8 

8 

5 

21 

Kerrys,                ,,               ,, 

14 

6 

1 

21 

232 

229 

113 

29 

603 

*  Including  two  grade  covfs. 


Elephant  Grass  on  the  North  Coast. 

Mr.  p.  Spinage,  of  Swan  Bay,  in  the  Coraki  district,  writing  to  the 
Manager  of  the  Wollongbar  Experiment  Farm  with  regard  to  this  grass, 
stated  that  the  roots  grew  wonderfully.  There  were  sixty  stalks  to  one 
•stool,  and  these  were  16  feet  high.  He  fed  some  of  it  to  his  saddle  horse, 
which  prefers  it  to  any  other  fodder  and  eats  up  every  bit  of  it.  So  far,  it 
beats  anything  he  ever  grew  at  Swan  Bay. 
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Tick-resistance  of  Cattle* 


Dr.  T.  HARVEY  JOHNSTON  and  Miss  W.  J.  BANCROFT,  B.Sc,  Biology 
Department,  University,  Brisbane. 

Owing  to  the  presence  of  cattle  ticks  (Boophifus  australis  Fuller)  in  the 
Northern  Rivers  Districts  of  New  South  Wales,  the  following  notes  and 
requests  may  be  of  some  inter(>st  to  the  dairy-farmers  of  the  Tweed  anfl 
Richmond  Rivers. 

The  subject  of  tick-resistance  of  cattle  has  in  Queensland  during  the  past 
few  years  been  associated  with  the  name  of  ^Ir.  ^lunro  Hull,  of  Eumuiidi, 
on  the  North  Coast  Railway  line,  in  that  State,  and  is  at  present  being 
investigated  by  us. 

The  vital  importance  of  the  tick  problem  (as  distinct  from  the  subject  of 
tick  fever  or  Redtvater)  is  bi'ought  home  to  every  cattle  man  by  the  deprecia- 
tion in  value  of  an  animal  caused  by  tick  worry  and  the  trouble  and  exjense 
incurred  in  erection  and  maintenance  of  dips.  The  established  fact  that  ]\Jr. 
Munro  Hull  has  had  now  for  several  years  a  large  number  of  animals,  which 
have  become  tick-resistant,  and  have  remained  practically  free  from  ticks, 
though  running  in  ticky  paddocks,  where  control  animals  become  heavily 
infested,  and  that  these  resistant  cattle  are  never  dipped  or  sprayed  or  treated 
in  any  way  for  ticks,  alone  warrants  some  attention  being  paid  to  the  subjecc 
and  to  the  possibilities  of  spreading  the  peculiarity. 

In  view  of  the  fact  that  one  or  more  tick-resistant  animals  occur  in  very 
many  herds  and  the  utter  impossibility  of  examining  more  than  a  small 
fraction  of  the  total  number,  all  who  are  interested  in  the  subject  are  invited 
to  send  to  either  of  the  above-named  any  observations  they  have  maHe,  or  may 
make,  which  may  help  in  the  solution  of  tlie  problem.  It  is  felt  that  tlie 
experience  and  opinions  of  observant  dairy-farmers  and  cattle  raisers  would 
be  extremely  valuable. 

Correspondents  are  particularly  asked  to  note  that  the  investigators  are 
not  at  present  concerned  with  the  subject  of  cattle  tick  fever.  It  is  hardly 
necessary  to  state  that  only  facts  are  desired,  uncertain  statements  being 
devoid  of  scientific  value. 

Autheuiic  observations  under  the  following  headings  as  regards  tick- 
resistant  animals  would  be  useful  : — 

1.  Are  these  animals  more  usually  of  any  particular  breed  ? 

2.  Tlie  length  and  texture  of  the  hair. 

3.  The  colour,  texture  and  oiline.ss  of  the  skin. 

4.  The  general  condition  and  stamina  of  the  beasts, 

5.  The  length  of  time  the  animals  have  been  resistant.     Have  they 

possessed    the  resistance  from  birth,  or   have  they  acquired   the 
peculiarity  later  in  life  1 
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6.  The  transmission  of  this  resistance  to  progeny. 

7.  The  nature  of  the  country  on  which  the  animals  are  running. 

8.  Influence  (if  any)  of  food. 

9.  The  effect  (if  any)  of  dipping  upon  such  resistant  animals. 

10.   Whether  the  exudate  described  below  has  ever  been  noticed  on  these 
cattle. 

Exudate  found  on  certain  Tick-resistant  Cows. 

This  exudate  or  so-called  serum  has  on  many  occasions  been  referred  to  by 
Mr.  MunroHuU  who  was,  as  far  as  we  know,  the  first  to  bring  it  under  public 
notice  in  Australia. 

It  consists  of  drops  of  a  clear  yellow  fluid,  which  a])pear  on  the  skin  on 
various  parts  of  the  body,  notably  on  the  escutcheon,  where  it  is  more  evident 
owing  to  the  shortness  of  the  hair.  These  drops  become  thick  and  sticky, 
ultimately  forming  little  granular  masses  or  thin  flat,  yellow  scabs  according 
to  the  size  of  the  original  drop.  These  are  readily  flaked  off,  leaving  a  patch 
of  clean  smooth  skin  below.  Blood  is  sometimes  present,  in  which  case  the 
I'esultant  scab  is  discoloured.  There  is  no  evidence  that  each  patch  of 
exudate  is  caused  by  the  bite  of  the  tick.  Very  occasionally  larval  ticks 
have  been  found  attached  to  a  dry  scab  owing,  no  doubt,  to  their  having 
become  entangled  in  the  sticky  fluid.  The  aftected  area  is  irritable,  the  cows 
showing  a  great  desire  to  lick  or  rub  the  part.  The  condition  is  apparently 
more  or  less  dependent  on  the  weather,  being  more  usually  seen  on  a  hot 
muggy  day. 

There  are  certain  conditions  which  may  be  confused  with  this  exudation, 
e.g.,  tick  sores.  The  only  kind  of  tick  sore  which  is  likely  to  be  mistaken  for 
it  is  that  in  which  the  scab  appears  as  a  dark  blood -s'.ained  centre,  to  which 
a  tick  is  often  seen  attached,  surrounded  by  a  ring  of  clear  yellow  material. 
Beneath  the  discoloured  centre  is  a  little  plug  of  blood  and  pus,  while,  when 
the  scab  is  removed,  a  corresponding  pit  is  seen  in  the  skin. 

The  presence  of  a  depression,  often  pus- filled,  beneath  the  scab  distinguishes 
a  tick  sore  from  the  scab  formed  from  the  "serous"  exudate.  '  The  presence 
of  a  tick  or  a  depression  where  the  mouth  parts  of  a  tick  have  been  inserted 
is  also  a  marked  difference. 

Thick  whitish  scurfy  scabs  occur  especially  at  the  butt  of  the  tail  and  in 
the  ears  of  some  animals,  but  no  cattle  owner  is  likely  to  confuse  these  with 
any  of  the  conditions  above  mentioned. 
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Importations  of  Stock   into  N.S^W*^ 

The  Quarantine  Laws  and  Regui.ations. 


S.  T.  D.  SYMONS,  M.R.C.V.S., 
Chief  Inspector  of  Stock,  and  Chief  Quarantine  Officer  (Animals). 

Apparently  the  first  yearly  report  presented  to  Parliaiiienfc  by  the  Cliief 
Inspector  of  Stock,  New  South  Wales,  was  for  the  year  1869,  and  was 
addressed  to  tlie  Minister  for  Lands.  It  was  confined  to  reporting  on 
''Sheep  and  Cattle;"  in  the  next  year  a  report  was  furnished  on  "Live 
Stock,"  and  this  has  since  been  continued  annually.  In  the  report  first 
mentioned,  reference  was  made  to  the  quarantining  of  sheep,  a  practice 
which  had  apparently  been  in  existence  for  some  time,  and  applied  not  only 
to  sheep  imported  fi'om  outside  Australia,  but  to  those  introduced  into  New- 
South  Wales  from  Victoria,  Tasmania,  Queensland,  and  South  Australia. 

In  the  report  for  1870  there  is  a  very  important  reference  to  the  matter  of 
the  quarantine  of  imported  stock,  which  reads  as  follows  : — 

I  would  also  again  urge  the  necessity  for  imported  horses  and  cattle  passing  an  exam- 
ination and  quarantine  for  14  days  at  least,  near  the  port  of  debarkation,  previous  to 
their  being  allowed  to  mix  with,  or  come  in  contact  witli,  those  belonging  to  this  Colony, 
and  for  preventing  the  landing  of  any  forage  brought  out  with  imported  stock.  Had 
such  a  law  as  this  been  in  force  in  this  and  adjoining  Colonies,  it  is  reasonable  to  suppose 
that  Pleuro-pneumonia  would  never  have  got  a  footing  in  Australia  ;  and  there  are  many 
other  diseases  prevalent  amongst  stock  in  Europe  which  are  not  known  in  Australia,  and 
which  might  be  excluded  by  such  enactments  as  these. 

For  instance,  Foot  and  Mouth  Disease  (Vesicular  A/ththce),  one  of  the  most  infectious 
diseases  in  stock,  is  now  prevalent  in  almost  every  part  of  England,  and  although  the 
chances  are  against  its  introduction  here,  it  is  not  inipossible  for  it  to  be  brought  out,  if 
not  by  the  stock,  by  the  fodder. 

If  it  were  decided  that  all  imported  stock  should  pass  such  a  probation  as  here  sug- 
gested, accommodation  might  be  obtaine<l  for  them  on  the  Sheep  Quarantine-ground  ; 
and  the  charges  should  be  fixed  at  such  a  rate  as  would  just  cover  the  expense  of  forage 
and  attendance,  in  order  that  the  expenses  of  the  cjuarantine  might  fall  as  lightly  as 
possible  on  the  importers  of  these  valuable  animals.  In  case  these  suggestions  are  acted 
upon,  I  would  further  recommend  that  tlie  attention  of  the  Government  of  the  adjoining 
Colonies  should  be  directed  to  the  subject,  because  precautions,  to  be  effectual,  should  be 
taken  by  all  the  Colonies. 

It  will  be  agreed  that  this  was  a  very  valuable  reconnnendation.  It  was 
made  by  the  late  Alex.  Bruce,  who  was  then  Chief  Inspector  of  Stock. 
There  are  several  important  facts  disclosed  in  the  remarks  as  quoted,  viz., 
that  at  the  time  of  writing  contagious  pleuro-pneumonia  and  foot-and-mouth 
disease  were  respectively  prevalent  in  Australia  and  the  United  Kingdom  ; 
that  a  quarantine  ground  in  New^  South  Wales  was  already  provided  for 
sheep  ;  and  that  the  quarantining  of  foreign  stock  was  not  as  yet  ])ractised  in 
the  other  Colonies. 


A  paper  read  at  the~first  Convention  of  Pastures  Protection  Boards'  Officials, 
Sydney,  March,  1918. 
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Early  Legislation. 

Apparently  the  first  legislation  dealing  with  stock  diseases  in  New  South 
Wales  was  the  "Scab  and  Catarrh  in  Sheep  Act,"  dated  Stth  OctoLer,  1853, 
followed  by  the  "  Diseases  in  Sheep  Act  of  1866,"  which  was  afterwards 
consolidated  with  the  "Stock  Act  of  1901."  The  first  gazetted  quarantine 
area,  as  the  result  of  the  Scab  Act  referred  to,  was  some  land  in  Surry  Hills, 
situated  at  the  corner  of  Fitzroy  and  Dowling  Sti'eets  ;  and  long  after  scab 
was  exterminated  from  this  Colony,  it  was  still  used  for  the  purpose  of  quar- 
antining coastal  sheep  that  were  proposed  to  be  removed  to  holdings  west  of 
the  Dividing  Range.  In  the  course  of  time  this  sheep  quarantine  was  moved 
to  Randwick,  and  it  is  interesting  to  note  that  it  was  closed  for  a  considerable 
period,  and  a  depot  for  sheep  established  at  Summer  Hill,  on  account  of  the 
apprehended  danger  of  pollution  from  the  Randwick  site  of  the  Centennial 
Park  swamps,  which  were  then  largely  drawn  upon  for  the  Sydney  water 
supply.  Later  on,  when  the  Prospect  water  supply  was  available,  the  Rand- 
wick quarantine  was  again  used. 

Incidentally,  it  might  here  be  mentioned  that  to  deal  with  imported 
Victorian  sheep  and  Tasmanian  sheep  coming  through  Victoria,  there  were 
for  many  years  quarantine  depots  at  Albury  and  Moaraa. 

Legislation  in  regard  to  imported  stock  was  originally  under  the  adminis- 
tration of  the  Minister  for  Lands ;  later  on  it  was  transferred  to  the 
Mitn'ster  for  Mines,  following  that  to  Mines  and  Agriculture,  succeeded  by 
Lands  and  Agriculture,  and,  finally,  whilst  under  State  control,  by  the 
Department  of  Agriculture. 

Following  representations  made  as  to  the  neces.sity  of  providing  a 
quarantine  for  imported  cattle,  the  '' Impoi'ted  Stock  Act  of  1871"  came 
into  existence,  and  the  first  record  of  any  cattle  being  quarantined  was  at 
Garden  Island  As  these  Jinimals  were  supposed  to  have  recovered  from  an 
attack  of  foot-and-mouth  disease  on  board  ship,  the  island  was  not  further 
used,  and  for  awhile,  stock  were  quarantined  at  Dawes'  Point,  but  later  on  a 
quarantine  of  a  more  permanent  nature  was  located  at  Shark  Island. 

All  classes  of  stock  were  quarantined  at  Shark  Island,  and  a  notable 
detention  in  the  matter  of  horses  was  that  of  Sell's  Circus,  an  American 
exhibition,  the  horses  being  removed  there  from  the  circus  ground  at  Mooi'e 
Park  on  account  of  an  outbreak  of  glanders. 

Later  on  an  area  at  Bradley's  Head  was  utilised  as  an  animal  quarantine, 
being  brought  into  existence,  I  understand,  on  account  of  Shark  Island  being 
congested  at  times,  and  with  the  object  of  less  close  association  of  newly- 
imported  animals  with  those  whose  period  of  detention  had  almost  expired. 

An  animal  quarantine  station  was  also  established  at  Newcastle,  but  this 
was  used  for  little  else  than  the  quarantine  of  dogs  whilst  ships  were  in  port, 
a  very  considerable  number  of  which  were  carried,  especially  in  the  old 
days  of  sailing  ships,  and  thus  had  to  be  provided  for. 

After  the  restrictions  on  the  movement  of  coastal  sheep  were  suspended, 
Randwick  was  utilised  for  a  considerable  period  for  the  purpose  o  quaran- 
tining horses.     When   Shark   Island  was  abandoned,  it  having  been  given 
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over  to  recreation  purposes,  another  animal  quarantine  was  established  at 
Athol,  in  what  was  then  portion  of  the  Military  Reserve,  which  also  embraced 
Bradley's  Head.  When  no  longer  required  as  a  military  reserve,  the  whole 
of  this  area  was  subsequently  re  dedicated  as  Ashton  Park. 

Commonwealth  Control. 

By  the  Quarantine  Act  of  1908,  the  importation  of  stock  from  overseas 
into  the  Commonwealth  passed  from  the  administration  of  the  States  to  the 
Federal  Government,  and  eventually  Randwick  and  Bradley's  Head  were 
closed  down,  as  well  as  Newcastle,  the  last-named  place  consequent  upon  ships' 
dogs  and  other  animals  being  held  on  board  during  the  period  the  vessels  were 
in  port  under  a  shipmaster's  bond.  The  land  at  Athol  was  later  on  embraced 
in  an  area  dedicated  for  the  purposes  of  a  Zoological  Garden,  known  as 
Taronga  Park,  and  as  a  result  other  provision  had  to  be  sought.  For  over 
two  years  endeavour  was  made  to  obtain  a  suitable  site  either  on  the  harbour 
foreshores  or  Parramatta  River,  without  avail.  Although  one  or  two  likely 
sites  were  selected,  nothing  was  brought  to  completion  on  account  of  the 
many  objections  of  the  residents  in  the  various  localities.  It  is,  perhaps, 
unnecessary  to  state  that  the  majority  of  these  objections  were  of  an  absurd 
nature,  but  at  any  rate  the  combined  political  and  parochial  effort  was 
sufficient  to  defeat  the  object  in  view,  the  term  "  quarantine  "  arousing  far- 
reaching  opposition. 

Athol  being  no  longer  tenable,  in  December,  1916,  the  old  Zoological 
Gardens  at  Moore  Park  were  utilised,  and  although  horses  have  had  to 
undergo  quarantine  at  private  stables,  comfortable  quarters  were  provided 
there  for  cattle,  sheep,  pigs  and  dogs,  and  we  are  still  in  occupation.  Mean- 
while, tlie  Federal  Government  acquired  by  pui'chase  a  satisfactory  block  of 
land  at  Abbotsford,  on  Hen  and  Chickens  Bay,  Parramatta  River,  the 
buildings  on  which  are  well  towards  completion,  and  we  hope  to  be  able  to 
enter  into  occupation  probably  in  April  of  this  year.  This  location  provides 
for  an  essential  requirement  as  to  eftective  quarantine  for  animals,  viz.,  the 
tranference  by  water  from  the  ships  to  the  isolation  depot ;  and  as  the  vendor 
of  the  property,  a  well-known  City  commercial  man,  raised  no  objection  to 
this  establishment  adjoining  his  residence,  the  efforts  of  the  local  "  pump  " 
brigade — which  at  one  time  had  to  be  reckoned  with — soon  subsided.  At  this 
stage  it  may  be  opportune  to  mention  that  for  many  years  a  quarantine 
tender,  a  small  steamer  specially  built  for  the  purpose  of  carrying  stock,  and 
named  the  "  Golden  Fleece,"  was  in  commission.  In  recent  times,  however, 
animals  have  been  carried  on  a  stock  punt,  which  has  been  found  particularly 
convenient  for  the  purpose,  and  which  is  not  such  an  extravagant  proposition 
as  the  "  Golden  Fleece,"  as  when  not  in  actual  use,  it  can  be  laid  up,  and 
consequently  maintenance  has  been  found  to  be  much  more  economical. 

The  quarters  at  Abbotsford,  both  for  stock,  permanent  and  temporary 
attendants,  &c.,  are  an  improvement  on  and  of  a  more  substantial  nature 
than  those  which  existed  hitherto  ;  and  on  account  of  the  opening  of  the 
Panama  Canal,  whereby  it  is  expected  that  in  the  futui-e  Sydney  will  largely 
be  the  first  port  of  call  for  ships  arriving  in  the  Commonwealth, it  is  thought 
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that  numbers  of  stock  intended  for  other  States  may  undergo  quarantine 
here,  and,  fortunately,  the  area  permits  of  the  buildings  being  suitably 
extended  if  found  to  be  necessary. 

Quarantine  Regulations. 

Referring  again  to  the  Imported  Stock  Act  of  1871,  its  first  provisions  in 
regard  to  quarantine  applied  to  cattle  and  sheep  only,  and  it  was  not  until 
the  Imported  Stock  Amendment  Act  of  29th  August,  1884,  that  the 
definition  of  "  Stock  "  was  altered  to  include  goats,  swine,  dogs,  and  such 
other  animals  as  may  be  proclaimed  from  time  to  time  in  the  Government 
Gazette,  and  a  proclamation  in  regard  to  these  animals  appeared  in  the 
Government  Gazette  of  the  8th  January,  1885.  As  to  when  horses  first 
underwent  detention  in  quarantine  the  evidence  is  not  very  clear,  and 
although  it  is  believed  the  regulations  applied  to  them  some  time  beforehand, 
the  proclamation  including  horses  did  not  appear  until  the  10th  January, 
1893.  My  own  opinion  is  that  any  previous  action  was  taken  under  the 
assumption  that  they  might  be  included  under  the  definition  of  "  cattle  "  ;  but 
as  a  result  of  Sells  Bros,  applying  for  an  injunction  in  regard  to  the  detention 
of  their  circus  horses,  the  proclamation  before  referred  to  was  thought  to  be 
necessary,  it  being  decided  by  the  Full  Court  that  horses  were  not  cattle. 

The  periods  of  detention  of  stock  in  quarantine,  as  may  be  imagined,  have 
considerably  altered  from  time  to  time,  on  account  of  the  prevalence,  or 
otherwise,  of  disease  in  the  country  from  which  the  animals  have  been 
imported.  Thus,  at  one  time  dogs  were  subjected  to  six  months'  (juarantine  ; 
now  they  have  only  to  undergo  sixty  days,  and,  in  the  case  of  sheep,  the 
period  has  been  reduced  by  one-half,  viz.,  from  sixty  days  to  thirty  days. 
Also,  a  very  considerable  alteration  has  taken  place  in  regard  to  the  countries 
from  which  stock  are  admissible.  At  first,  horses  and  dogs  were  admitted 
from  any  country  ;  but  now  the  importation  of  the  former  is  restricted  to  the 
United  Kingdom,  Canada,  and  the  United  States  of  America,  and,  in  the 
case  of  the  latter,  from  the  United  Kingdom  and  New  Zealand  only,  except 
in  the  case  of  bona  fide  performing  animals,  which  are  held  in  perpetual 
quarantine  until  leaving  the  countr}'.  In  addition  to  those  animals  just 
mentioned,  provision  is  made  for  the  introduction  of  asses  and  mules  from 
the  United  Kingdom,  Canada,  and  the  United  States  of  America,  and  asses 
from  France,  Spain,  and  Portugal ;  but  why  mules  are  not  admissible  from 
the?e  last  three  countries  I  am  not  in  a  position  to  explain.  Cattle  can  be 
introduced  from  the  United  Kingdom,  Canada,  or  the  United  States  of 
America  ;  sheep  and  goats  from  the  United  Kingdom  and  Canada  ;  and  swine 
from  the  United  Kingdom,  Canada,  and  New  Zealand.  Of  course,  all  these 
animals  just  mentioned  are  only  admissible  when  they  are  accompanied  by 
such  certificates  as  are  required  from  the  country  of  origin,  undergo  the  usual 
detention  in  quarantine,  are  subjected  to  such  treatment  as  may  be  prescribed, 
and  are  duly  certified  as  being  in  a  satisfactory  state  of  health  at  the  termina- 
tion of  their  respective  periods  of  detention.  All  stock  coming  from  New 
Zealand  are  admissible  if  duly  certificated  from  there,  on  inspection  only, 
excepting  swine,  which  are  subjected  to  a  detention  of  twenty-eight  days. 
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Importation  of  Stock  for  Slaughter. 

Apart  from   tlie    introduction    of    foreign    stock   for    stud    purposes,    our 

quarantine  laws  also  admit  of  the  introduction,  by   special   permission,  of 

animals  for  early  slaughter.     These  conditions  are  only  availed  of  in  times  of 

dniught,  and  ordinarily  were  limited  to  the  introduction  of  cattle  and  shenp 

from  New    Zealand.      However,  on   account  of  drought,  and  also  the   high 

prices  then  ruling,  about  three  years  ago  several  shipments  were  brought  from 

other  sources.      Particulars  of    these,   which   are  certainly  of   considerable 

interest,  are  as  follows  : — 

Nev)  Caledonia. 

*  In  December,  1915,  six  head  of  fat  cattle  arrived  from  Noumea.  Inspection  on 
arrival  revealed  that  they  were  badly  infested  with  a  Hy  named  Hippoho'-ca  cqui.  As 
they  were  carried  separately  in  narrow  boxes,  and  being  rather  wild,  they  were  con- 
siderably knocked  about,  one  lieing  dead.  Thej'  were  heavily  sprayed  on  board  ship 
with  a  mixture  of  oil  and  oil  of  tar,  and  removed  in  the  boxes  to  the  Glebe  Island 
abattoirs.  On  poxt  mortem  examination  two  were  found  with  lesions  of  recovered  pleuro- 
pneumonia, the  other  three  being  sound.  An  examination  of  the  carcase  of  the  animal 
that  died  showed  no  disease.  Blood  smears  were  also  taken  and  examined,  with 
negative  results.  Great  care  was  exercised  in  the  spraying  ot  these  animals,  and  the 
destruction  of  the  fly,  as,  if  introduced  into  Australia,  it  might  prove  a  very  undesirable 
pest  amongst  stock.  It  was  also  decided  for  this  reason  to  place  an  embargo  on  any 
further  shipments. 

Fiji, 

Two  shipments  of  fat  cattle,  totalling  eightj-six  head,  arrived  from  Fiji  during  the 
latter  part  of  the  year  1915,  and  after  the  usual  veterinary  examination  prior  to  landing, 
were  slaughtered  at  the  Glebe  Island  abattoirs.  Ecto  parasites  were  absent,  and  blood 
smears  taken  from  each  animal  on  slaughter  were  examined,  with  negative  results.  A 
rather  large  percentage  of  the  animals  showed  slight  lesions  of  tuberculosis,  but,  apart 
from  this,  they  were  absolutely  sound.  The  conditions  as  revealed  on  slaughter  fully 
verified  reports  previously  received  by  the  Department  from  Fiji  as  to  the  health  of 
cattle  in  that  country. 

Solomon   Islands. 

Daring  the  early  part  of  tlie  year  1916  three  shipments  arrived  from  the  Solomon 
Islands,  totalling  sixt}--five  head.  They  were  all  from  the  estates  of  Lever  Bros.  Planta- 
tions, Limited,  were  in  excellent  condition,  and  shoM'ed  traces  of  good  breeding,  they 
being  the  result  of  the  crossing  of  Red  Polled  Angus  bulls  with  ordinary  cows  of  mixed 
breefls,  taken  to  tlie  islands  either  from  Queensland  or  this  State.  No  £"(70  parasite^-  were 
found,  and  blood  smears  showed  negative  results.  A  small  percentage  of  these  animals 
were  affected  with  lessons  of  tuberculosis,  and  a  few  with  (E ^opha(jost o mwn  cohmhianum, 
being  the  parasitic  nodular  affection  of  the  small  intestines  conunonly  known  as  "  pimply 
gut."  Apart  from  this  they  were  quite  sound.  These  shipments  were  looked  upun 
favourably  by  the  trade,  and  further  arrivals  may  be  expected  when  the  steamer  service 
becomes  more  regular. 

Norfolk  Island. 

During  the  period,  1915,  to  May,  1916,  five  shipments  of  cattle  arrived  fiom  Norfolk 
Island,  totalling  seventy-one  head.  Tlie  animals  arrived  in  good  order  generally,  and  on 
examination  at  slaughter  were  found  to  be  entirely  free  from  disease,  except  one  or  two 
bullocks  wliich  were  affected  with  the  nodular  condition  of  the  intestines  previously 
referred  to. 

Ill  addition  to  the  matter  of  dealing  with  the  introduction  of  live  stock, 
the  regulations  under  the  Quarantine  Act  also  ti'eat  with  tlie  importation  of 
fodder  (hay  and  chaff)  subject  to  Ministerial  permission,  hides,  skins,  wool 
and  hair,  bones  and  animal  manures  ;  so  it  will  be  readily  understood  that  the 
duties  under  this  Act  are  of  a  very  varied  and  extensive  nature. 

"'Annual  Report  of  Stock  Branch,  Department  of  Agriculture,  N.S.W.,  1916. 
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The  importations  of  fodder  are  not  very  frequent,  and  have  served  a  good 
purpose  in  time  of  drought.  At  the  same  time,  there  is  no  doubt  that  a  lot  of 
undesirable  weeds  have  been  thus  introduced. 

Apart  from  the  attendant  resident  at  the  station,  who  is  in  the  Federal 
service,  the  administrative  duties  under  the  Act  are  performed  by  myself  as 
Chief  Quarantine  Officer  (animals),  and  members  of  my  staff,  who  are  also 
authorised  as  Federal  quarantine  officers  for  such  purpose.  By  an  arrange- 
ment arrived  at  between  the  State  and  the  Commonwealth,  a  moiety  of  some 
of  tlie  salaries  is  paid,  and  there  are  also  allowances  for  clerical  assistance,  (kc. 
The  duties  are  carried  out  very  smoothly,  and,  it  may  be  recorded,  virtually 
wichout  any  political  interference. 

The  Introduction  of  Stock  Diseases  Prevented. 

The  quarantine  laws  aim  at  the  prevention  of  the  introduction  of  stock 
diseases  non-existent  in  Australia,  some  of  which  are  confined  to  various 
species  of  animals,  but  others  are  also  capable  of  transmission  to  human 
beings.  In  this  connection  might  be  mentioned,  in  relation  to  horses, 
asses,  (tc,  the  virulent  contagious  disease  known  as  glanders,  a  disease  due 
to  a  specific  micro  organism  {Bacillus  mallei),  a  loathsome  affection,  which 
can  be  passed  on  with  fatal  results  to  the  attendant,  or  any  person  exposed 
to  infection.  Then,  again,  there  are  the  serious  diseases  known  as  surra, 
dourine,  nagana,  and  mal  de  caderas,  which  are  all  forms  of  Trypanosomiasis, 
due  to  various  micro-organisms  of  a  flagellate  nature  that  are  found  in  the 
blood  stream  of  the  animal  aftected  ;  also,  amongst  equines,  another  serious 
affection,  Epizootic  Lymphangitis,  is  rampant  in  some  countries. 

Glanders  was  introduced  into  New  South  Wales  in  1891,  being  found 
amongst  forty-three  horses  from  America  in  Sell's  Circus,  which  was  located 
at  Moore  Park.  On  discovery,  strict  quarantine  was  imposed  ;  any  animals 
showing  the  disease  were  destroyed.  The  balance  were  sent  to  Shark  Island, 
where  four  more  were  subsequently  found  afllected  and  destroyed,  the 
remainder  being  reshipped  back  to  San  Francisco.  In  more  recent  years, 
prior  to  prohibition  being  exercised  against  Asiatic  countries,  two  ponies 
which  were  inti'oduced  from  Java  reacted  to  the  Mallein  test,  and  were 
destroyed.  By  these  prompt  measures  glanders  was  prevented  from 
obtaining  a  footing  in  this  country. 

In  1912  a  memorable  shipment  of  horses  came  from  America,  consisting  of 
147  thoroughbreds,  brought  to  this  State  by  Mr.  Wheatcroft,  allegedly  on 
account  of  legislation  in  that  country  having  much  restricted  racing 
operations.  This  importation  being  far  in  excess  of  what  our  usual 
accommodation  provided  for,  a  property  was  leased  at  Leppington,  near 
Ingleburn,  the  horses  being  carried  dii-ect  from  the  Pyrmont  Wharf  by 
special  train.  The  trucks  were  afterwards  thoroughly  disinfected,  and  as 
these  horses  had  done  a  deal  of  moving  about  in  America,  racing,  Ac,  and 
owing  to  our  previous  experience  with  Sell's  Circus,  an  anxious  time 
was  spent  until  these  animals  had  successfully  completed  their  quarantine 
period. 
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It  is  recorded  that  surra  was  introduced  into  Western  Australia  in  1898 
through  an  importation  of  camels  from  India,  and  this  outbreak  was  also 
successfully  stamped  out. 

In  connection  with  cattle  and  other  ruminants,  the  quarantine  laws  are 
aimed  against  the  introduction  of  the  serious  disease  rinderpest,  known 
also  as  "  cattle  plague,"  which  has  at  times  decimated  the  herds  of  various 
countries — notably,  South  Africa    a  few  years  since. 

Aphflue  Epizoofica,  or  foot  and-mouth  disease  (also  communicable  to  man, 
although  not  as  serious  as  glanders),  of  which  there  have  been  outbreaks 
within  recent  years  in  Great  r3ritain  and  America,  has  involved  heavy  ex- 
penditure in  eradication  in  those  countries.  In  1885,  and  the  two  following 
years,  the  importation  of  cattle  was  prohibited  on  account  of  this  disease 
being  prevalent  in  the  United  Kingdom;  and,  in  cjuite  recent  ytars,  other 
short  periods  of  prohibitions  on  importations  have  occurred,  due  to  outbreaks 
in  the  United  Kingdom  and  America. 

Johne's  disease  is  a  wasting  and  fatal  disease  of  cattle  ;  and  there  is  also 
the  condition  known  as  warbles,  due  to  the  infestation  of  the  animal  by  the 
bot  (larva)  of  the  Warble  Fly  {Uypo-^Jerma  bovis),  which  has  caused  great 
losses  in  some  countries  on  account  of  the  depreciated  value  of  the  leather 
prepared  from  the  damaged  hides.  Relative  to  this  matter,  I  might  state 
the  r.-gulations  provide;  that  cattle  shall  not  be  shipped  from  any  country 
from  which  they  can  be  introduced  into  the  Commonwealth  during  the 
months  of  June,  July,  August  and  September  ;  but  I  entirely  disagree  with 
this  regulation. 

Regarding  most  of  these  dangerous  diseases,  as  mentioned,  they  are  more 
or  less  rife  in  South  Africa,  India,  China,  Japan,  Philippine  Islands,  the 
Malay  Archipelago,  »fec.  ;  therefore  it  is  a  wise  precaution  to  limit  the 
importation  of  animals  from  countries  of  which  we  have  more  complete 
records,  and  where  disease  is  less  proaiinent. 

In  sheep,  also,  we  have  to  guard  against  the  introduction  of  scab  and 
sheep  pox.  Scab  is  due  to  a  skin  parasite,  which  causes  extreme  irritation 
to  the  skin,  with  consequent  very  serious  eSect  on  the  health  of  the  animal, 
resulting  in  ragged  and  torn  fleeces,  and  inferior  quality  of  the  wool.  Scab 
was  present  amongst  our  flocks  for  many  years,  but  the  Colony  was  declared 
free  from  this  affection  in  the  year  1869.  A  later  outbreak  occuiTed  here  in 
1884,  being  found  on  a  station  at  Carcoar,  amongst  some  sheep  that  were 
imported  from  America  a  short  time  before.  This  outbreak  was  successfully 
combated  by  strict  quarantine,  effective  periodical  mustering,  regular  dip- 
ping, ifec.  New  Zealand  was  declared  ofticially  free  from  scab  in  1892,  and 
Western  Australia  in  1897.  In  this  connection  it  might  be  interesting  to 
note  that  at  one  time  it  was  the  regular  practice  at  the  annual  sheep  sales, 
in  Sydney,  to  dip  the  sheep  brought  from  other  States  and  New  Zealand  on 
the  premises  of  Goldsbrough,  Mort  k  Co.,  at  Circular  Quay. 

Pigs  may  also  introduce  the  disease  known  as  trichinosis,  due  to  a  small 
worm  found  in  the  muscular  tissue  and  other  parts  of  the  affected  animal, 
and    which    can  also  be  transmitted  to    nian.      Unfortunately,   swdne   fever 
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has  gained  a  slight  foothold  in  the  country  ;  and  as  long  ago  as  1885  our 
records  mention  that  a  disease,  resembling  swine  fever,  was  found  amongst 
the  pigs  on  the  ship  "  Parthian,"  when  all  the  animals  were  destroyed. 

The  lengthy  quarantine  imposed  on  dogs  in  the  old  times  was  due  to  the 
affection  rabies,  also  known  as  hydrophobia  or  "  canine  madness,"  and  on 
account  of  the  incubative  period  of  the  disease  being  so  indefinite.  A  very 
considerable  reduction  in  the  period  of  detention  mentioned  early  in  this 
paper  was  affected  on  account  of  the  eradication  of  this  disease  in  the  United 
Kingdom,  as  the  result  of  a  strict  muzzling  order,  which  was  carried  out 
for  some  years,  and  frojn  the  disease  never  having  been  existent  in  New 
Zealand. 

It  is  not  known  that  this  disease  was  ever  introduced  into  New  South 
Wales,  but  suspicious  animals  have  in  the  past  been  destroyed,  both  on 
board  ship  and  in  quarantine. 

Animals  whilst  detained  in  quarantine  are  subjected  to  various  diagnostic 
tests,  including,  in  the  case  of  horses,  the  te-*ting  with  mallein,  and,  in  the 
case  of  cattle,  with  tuberculin  ;  also,  if  necessary,  blood  smear  examinations 
are  caiTied  out,  and  other  biological  tests.  Gear  of  all  sorts  accompanying 
animals  is  subject  to  thorough  disinfection,  and  no  litter  is  allowed  to  be 
removed  from  the  prejnises,  being  destroyed  by  fire. 

Value  and  Extent  of  Stock  Importations. 

It  is  not  proposed  to  specially  mention  the  various  importers,  as  the  list  is 
altogether  too  formidable.  I  might  say,  however,  that  apart  from  the  impor- 
tations of  sfock  by  institutions  and  persons  directly  connected  with  the 
pastoral  industry,  this  State,  at  any  rate,  is  greatly  indebted  to  many  of  our 
prominent  commercial  men  for  the  introduction  of  high-class  animals  of 
.  all  kinds. 

Tn  relation  to  stock,  the  records  indicate  that  amongst  the  cattle  the 
importations  numerically  show  that  Shorthorns  and  Herefords  are  much  in 
excess  of  any  other  breeds,  although  a  fair  number  of  Devons  have  been 
introduced  from  time  to  time.  As  to  sheep,  coming  not  only  from  the  United 
Kingdom,  liut  from  America,  France,  Spain,  and  Germany,  the  Merinos  far 
outnumber  the  other  breeds  ;  and  in  regard  to  horses,  thoroughbreds  head 
the  list. 

While  it  is  not  directly  associated  with  the  main  subject  of  this  paper, 
brief  reference  may  be  made  to  the  development  of  the  sheep  industry  in 
this  Stfite  from  its  earliest  history,  and  in  this  connection  the  evidence  given 
by  Captiin  Macarthur,  of  Camden  Park,  before  a  Commission  held  in  Sydney 
in  1820,  maj^  be  quoted. 

He  stated  that  he  purchased,  in  1794,  sixty  Bengal  ewes  and  lambs,  which 
had  been  imported  from  Calcutta,  and  very  soon  after  he  procured  (from  the 
captain  of  a  transport  from  Ireland)  two  Irish  ewes  and  one  young  ram.  By 
crossing  these  two  breeds  they  produced  a  mingled  fleece  of  hair  and  wool. 
This  circumstance  originated  the  idea  of  producing  fine  wool  in  New  South 
Wales. 
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In  1797  he  secured  four  Merino  ewes  and  two  rams,  being  a  portion  of 
twenty  Merinos  imported  from  tlie  Cape  of  Good  Hope,  the  balance  being 
distributed  amongst  different  individuals,  who  did  not  take  any  pi-ecautions 
to  preserve  the  breed,  and  they  soon  disappeared.  Macarthur's  Hock,  however, 
was  guarded  against  an  impure  mixture,  and  increased  in  number  and 
improved  in  quality  of  wool. 

In  a  year  or  two  he  purchased  1,200  sheep  of  the  common  Cape  breed;  and 
in  1801  he  took  to  England  specimens  of  his  pure  Merino  wool,  which  was 
reported  on  as  equal  to  any  Spanish  wool,  and  the  crossbred  as  of  considerable 
value.  Being  thus  encouraged,  he  purchased  nine  rams  and  one  ewe  from  a 
Royal  flock,  but  only  landed  five  rams  and  one  ewe.  These  were  some  of  the 
progeny  of  Spanish  Merino  sheep  (Negrette)  presented  to  King  George  III 
by  the  Maichioness  del  Campo  di  Alange.  It  was,  therefore,  from  the  above 
sources  that  the  foundation  was  laid  for  our  Austi-alian  Merino. 

Apart  from  Captain  Macarthur's  experience  as  quoted,  records  show  that 
in  these  early  days  there  were  also  imported  by  other  settlers  small  numbers 
of  Southdown  and  Leicester  sheep,  and  by  crossing  with  the  common  shtep 
already  here,  a  great  improvement  took  place  both  in  the  fleece  and  carcase. 
Others  followed  Macarthur's  example,  and  imported  Merinos  also. 

In  the  year  1800,  twelve  years  after  the  arrival  of  the  first  ship,  there 
were  only  6,124  sheep  in  the  whole  settlement.  Three  years  later  the 
number  of  sheep  had  increased  to  10,157  ;  and  in  the  year  1828  they 
amounted  to  -536,391. 

The  first  exportation  of  wool  took  place  in  1810,  and  was  only  167  lb.,  but 
the  production  increased  rapidly,  and  in  18.31  the  ex[.ort  was  1,134,  134  U).  ; 
while  twelve  months  later,  viz.,  1832,  the  export  was  2,377,057  lb.,  and  in 
1833  it  was  3,516,869  lb  ,  and  realised  up  to  4s.  6d.  per  ll>. 

The  appraisements  for  the  year  1917  show  approximately  800,000  bales, 
of  an  average  each  of  360  lb.,  surely  a  noteworthy  advance  ! 


Eain-watek  for  Boilers. 

A  CORRKSPONDENT  who  was  interested  in  Mr.  Guthrie's  articles  on  "  Water 
on  the  Farm,"  asked  whether  rain-water  caught  and  held  in  galvanized  iron 
tanks  was  suitable  for  steam  boilei's. 

In  reply,  Mr.  Guthrie  stated  that  rain-water  was  eminently  suitable  for 
u.se  in  boilers,  as  it  was  a  soft  water,  and  contained  no  scale-forming 
ingredients.  The  only  possible  risk  was  that  the  dissolved  carbonic  acid 
might  cause  corrosion  in  the  outlet  pipes,  but  this  was  not  likely  to  occur. 


At  the  head  of  all  sciences  and  arts,  at  the  head  of  all  civilisation  and 
progress  stands  not  militarism,  the  science  that  kills,  nor  commerce,  the 
science  that  accumulates  wealth,  but  agriculture,  the  mother  of  all  industry, 
and  the  maintainer  of  human  life. — James  A.  Garfield. 
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A  Weed  New  to  Australia  {Chondrilla  juncea  L.). 

Mr.  E.  Field,  of  Marrar,  Western  New  South.  Wales,  in  sending  this  plant, 
said  : — 

It  is  going  to  be  a  very  bad  pest,  and  almost  stops  the  harvesters  and  blocks  up  the 
riddles  when  stripping,  and  generally  is  of  a  spreading,  interwoven  habit.  It  grows 
from  the  roots,  remaining  in  the  ground  from  year  to  year,  and  keeps  on  spreading. 
Stock  will  not  touch  it.  It  came  up  from  the  parent  root  in  a  60-acre  fallow  paddock 
this  spring,  and  though  there  were  200  sheep  and  20  horses  running  on  it,  they  never 
even  touched  it. 

Mr.  A.  A.  Hamilton  and  I  failed  to  recognise  it,  and  I  sent  it  to  Dr.  B.  L. 
Eobinson,  of  the  Gray  Herbarium  of  Harvard  University,  U.S.A.,  who  says 
that  it  is  ChondriUa  juncea  L.,  a  Mediterranean  species  of  the  Cichoriese 
(Compositae),  which  has  become  locally  established  in  the  middle  Atlantic 
States  of  Maryland  and  Virginia. 

It  is  not  only  a  new  record  for  Australia,  but  it  would  appear  that  no 
Chondrilla  has  been  recorded  from  Australia. 

One  can  quite  understand  the  truth  of  Mr.  Field's  description.  It  is 
almost  as  tough  as  a  bundle  of  wire,  and  it  is  going  to  be  one  of  the  most 
troublesome  weeds  heard  of  for  some  time. 

When  I  originally  heard  from  Mr.  Field,  and  before  I  knew  its  name,  I 
wrote  :  "What  you  want  to  do  is  to  avoid  letting  the  plant  set  seed.  The 
only  way  to  deal  with  it  is  by  the  hoe  or  mattock,  and  such  a  wiry-stemined 
plant  as  this  wotild  be  worth  taking  some  pains  over.  I  think,  other^^ise, 
it  is  going  to  stay." 

It  may  have  come  in  dirty  seed,  one  knows  not  when  and  how,  or  quite 
poLsibly  in  the  chaff  recently  imported  from  the  United  S;ates.  It  spreads 
from  the  roots  and  also  from  the  seeds.  As  stock  will  not  touch  it,  and  as 
it  is  so  tough,  it  is  not  likely  to  disappear  unless  it  is  attacked. 

In  Ada  E.  Georgia's  "  Manual  of  Weeds  "  (in  America)  it  is  called  "  Gum 
Succory,"  and  also  "Skeleton  Weed"  and  "Naked  Weed,"  but  it  is  not 
cited  there  as  a  specially  bad  weed.  To  destroy,  it  is  recommended  :  "  Hoe- 
cutting  or  spudding  ofE  the  crowns  of  first-year  plants  (it  is  biennial) ;  deep 
cutting  of  fruiting  stems  before  any  seed  matures.  In  cultivated  ground 
the  weeds  are  destroyed  by  the  necessary  tillage." 

Its  lower  leaves  are  like  those  of  Dandelion,  and  it  has  long,  thin  tough 
stems  without  leaves,  giving  the  plant  a  bare  appearance,  and  hence  doubtless 
the  names  "  Skeleton  AVeed  "  and  "  Naked  Weed."  The  stems  are  sur- 
mounted by  small,  unornamental  yellow  dandelion-like  flowers. 

Farmers  in  other  districts  who  notice  the  weed  are  particularly  requested 
to  inform  me,  as  it  is  of  considerable  importance  to  ascertain  how  far  it 
has  spread.— J.  H.  Maiden,  I.S.O.,  F.R.S.,  F.L.S. 
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A  Hot-water  Circulation  System  of 
Heating  Brooders. 


JAMES  HADLINGTOX,  Poultry  Expert. 

The  success  of  the  hot  water  circulation  system  of  heating  chicken  brooders 
where  properly  installed  has  been  amply  demonstrated. 

The  accompanying  plans  of  a  bi'ooder  house,  brooilers,  and  hot-water  system 
are  those  in  use  at  the  Hawkesbury  Agricultural  College.  In  addition,  the 
Grantham  Stud  Poultry  Farm,  the  Soldiers'^  Settlement  at  Bankstown,  and 
many  of  the  leading  poultry  farmers  of  this  State  have  put  in  similar  instal- 
lations, and  quite  a  number  of  breeders  have  followed  the  plans  as  supplied 
in  the  form  of  blue  prints  by  the  Department.  Wherever  these  plans  have 
been  faithfully  followed,  the  system  has  been  found  to  be  uniformly  successful. 
But  many  hot-water  circulating  systems  installed  during  recent  years  have 
not  been  satisfactory.  It  has  therefore  been  considered  flesirable  to  publish 
these  plans,  together  with  a  general  description,  with  the  hope  that 
fewer  mistakes  will  be  made  by  poultry  farmers  adopting  this  system  of 
brooding. 

Mistakes  in  some  Installations. 

The  principal  mistakes  made  in  many  brooder  installations  are — 

(1)  The  brooder  house  maybe  too  narrow  and  not  allow  of  sufficient 

room  for  the  measurements  shown  in  the  plan,  which  have  been 
proved  to  be  essential  to  successful  brooding. 

(2)  There  is  insufficient  light. 

(.3)  The  front  of  the  brooder  house  is  left  open. 
(4)  The  heater  is  too  small. 
(.5)  The  pipes  are  too  small. 

(6)  The  brooder  compartments  are  of  a  size  or  shape  other  than  shown 

in  the  plan. 

(7)  The  pipes  have  been  placed  at  different  elevations  and  in  different 

positions. 
The  plan  here  adopted  is  the  outcome  of  experiment  and  experience  over 
a  number  of  years,  during  which  time  the  writer  has  brought  the  system  to 
the  present  stage  of  efficiency  ;  and  it  is  doubtful  if  any  other  system  of 
brooding  chickens  has  proved  quite  so  successful.  It  has  shown  itself  to  be- 
economical,  efficient,  and  labour-saving,  and  when  properly  run  ensures  good 
development  in  the  young  slock. 


332 


Agricultural  Gazette  of  N.S.W. 


[May  2,  1918. 


May  2,  1918.] 


Agricultural  Gazette  of  N.S.W 


333 


r\: 


U- 


^^ 


M 


-^ 


«     2 


3 


334  Agricultural  Gazette  of  N.S.W.  [May  2,  1918. 


Cl.OTv|^ 


Floor    i.eveu  o 


Fig.  4.— Cross  Section  of  Brooder,  sliowiog  position  of  Hot-water  Pipes. 
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Fig.  5. — Part  Elevation  of  Brooder,  as  seen  from  tlie  passage. 
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Fig.  6. — Plan  of  Brooder. 
A  Hot-water  Circulation  System  of  Heating  Brooders. 
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The  Plan. 

The  plans  comprise — (1)  The  brooder  house  and  outside  yards.  (2)  Con- 
struction of  brooder  compartments.  (3)  Plans  of  heating  system.  In  regard 
to  the  boiler,  which  is  of  the  slow  combustion  type,  the  one  shown  in  the 
plan    is    intended  to  be  merely  diagranniiatic  rather  than  of   any  definite 


Designed  by 
•James  Had /in  of  on 
roul/ry  Ex^perf 
A/.  5.W.  Dcparfmenf   of  A^ncu/fure. 


7. — General  Elevation  of  Hot-water  Circulation  System. 

pattern.  The  main  consideration  in  these  heaters  is  their  fuel  capacity  :  even 
a  small  slow  combustion  boiler  might  do  the  work  with  constant  stoking. 
What,  however,  is  required  is  a  boiler  with  a  fuel  capacity  that  will  enable 
it  to  work  at  least  eight  hours  without  attention,  otherwise  someone  will  be 
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under  the  necessity  of  rising  during  the  night  to  ]-eplenish  the  fuel.  To 
obviate  this,  the  coke  capacity  should  be  not  less  than  28  lb.  Theoretically 
this  might  be  shown  to  be  excessive,  but  in  actual  practice  such  a  margin 
will  be  found  necessaiy.  In  some  patterns  of  slow  combustion  boilers,  where 
the  main  body  of  the  boiler  is  too  small  to  enable  it  to  be  run  for  the  required 
time,  resort  is  had  to  a  supplementary  magazine  to  hold  more  coke.  Many 
of  those  in  use  are  so  narrow  that  the  coke  is  found  to  jamb  ;  the  fire  burns 
from  underneath,  and  the  heater  therefore  cools  off,  perhaps  during  the  night. 
This  is  rather  a  serious  occurrence,  because  then  the  chickens  are  liable  to 
get  chilled  and  will  crowd  together  for  warmth,  very  often  with  fatal  conse- 
quences. It  is,  therefore,  of  some  imporcance  that  the  magazine  be  of 
sufficient  width  to  ensure  that  the  coke  feeds  freely  into  the  heater. 

The  system  shown  in  the  plan  differs  somewhat  from  accepted  principles  of 
hot-water  circulation,  owing  to  the  pipes  being  run  on  a  dead  level.  The  way 
in  which  this  circulation  could  be  obtained  without  having  the  pipes  on  a 
gradient  was  discovered  by  the  writer  when  first  making  the  attempt  to  heat 
brooders  on  this  system  some  years  ago,  and  it  has  been  in  successful  opera- 
tion ever  since. 

The  explanation  is  simple  ;  the  expansion  pipe,  which  is  usually  situated  at 
the  highest  point  of  the  gradient  in  hot-water  circulations  for  other  purposes, 
is  in  this  case  placed  at  the  intersection  of  the  boiler  and  the  otitgoing  flow 
of  water.  This  is  the  only  way  in  which  the  circulation  can  be  obtained  with 
the  pipes  run  on  a  level,  which  is  a  great  advantage  in  brooder  house  work. 

However,  it  is  not  the  only  way  ;  by  sinking  the  boiler  below  the  floor  of 
the  brooder  house  and  giving  the  pipes  a  slight  gradient  to  the  end  of  the 
brooders  answers  very  well  where  there  are  no  objections  to  the  boiler  being 
sunk  below  the  floor.  But  in  many  places  there  are  objections  to  such  a  plan, 
particularly  where  drainage  water  has  to  be  contended  with.  To  sink  the 
boiler  in  this  way  will  involve  a  concrete  pit,  as  it  must  be  completely  pro- 
tected in  respect  of  soakage  or  flooding. 

Suitable  Boilers  for  the  Purpose. 

Difliculty  is  at  present  being  experienced  in  importing  boilers  ;  it  is  there- 
fore not  possible  to  indicate  exact  sizes  and  patterns  obtainable,  but  as  a 
guide  to  those  contemplating  putting  in  these  installations  it  may  be  stated 
that  the  size  required  for  a  ten  to  twelve  brooder  plant  would  be  one  equal 
in  capacity  to  an  "Ideal,"  No.  9  or  10  (Messr.s.  John  Danks  and  Son),  or  an 
"Amateur,"  No.M,  4a,  or  5  (Metters,  Limited).  If  more  than  that  number 
of  brooders  is  to  be  run,  a  larger  size  will  be  required.  However,  the  writer 
does  not  favour  more  than  twelve  brooders  in  one  house. 

It  is  questionable  if  this  system  will  pay  where  less  than  six  brooders  are 
to  be  used,  but  where  that  number  and  upwards  is  required  there  is  no 
cheaper  or  more  efficient  method  of  brooding  chickens,  taking  into  account, 
also,  economy  of  fuel.  If  a  poultry  farm  is  being  established  for  the  purpose 
of  making  a  living,  it  will  be  necessary  to  hatch  1,000  chickens  per  annum, 
and  to  handle  these  in  the  season  not  less  than  eight  brooders,  each  accommo- 
dating 100  baby  chickens,  will  be  required. 
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The    Peanut* 

[Continued  from  page  273.] 


W.   D.  KERLE,  Assistant  Inspector  of  Agriculture,  and  Experimentalist, 
Hawkesbury  Agricultural  College. 

After-cultivation. 

Under  normal  conditions  the  nuts  will  germinate  in  from  seven  to  twelve 
days ;  the  warmer  the  soil  the  quicker  the  germination,  and  vice  versa.  The  most 
critical  period  of  the  crop  is  the  tirst  month  after  planting.  Cold  wet  weather 
will  seriously  affect  germination,  and  permanently  check  the  plants  unless 
warm  weather  comes  quicklyc  For  this  reason  it  is  often  advisable  to  delay 
sowing  until  the  danger  of  unpropitious  weather  is  minimised.  In  about  a 
fortnight  from  sowing,  replanting  should  be  done  where  the  nuts  have  failed 
to  gei'minate  ;  such  failures  will  not  occur  if  shelled  and  graded  seed  of  good 
quality  is  sown  in  a  warm,  well-tilled  soil. 

Cultivation  between 
the  rows  must  be 
thorough  and  frequent, 
from  the  time  the  plants 
appear  above  ground 
until  the  blossom  falls 
and  the  nuts  begin  to 
form  or  "peg,"  as  it  is 
termed.  The  land  must 
be  kept  scrupulously 
clean,  and  under  no 
circumstances  must  the 
weeds  be  allowed  to 
grow  unchecked  ;  they 
will  not  be  difficult  to  control  if  the  soil  has  been  properly  j^repared  at. the 
outset. 

To  conserve  the  moisture  during  the  dry  summer  months,  the  cultivator 
must  be  employed  after  every  rain  of  any  magnitude  to  restore  the  mulch  and 
prevent  evaporation.  The  soil  around  the  plants  must  be  kept  loose,  particu- 
larly when  they  are  coming  into  flower,  so  that  the  pods  shall  not  be  stunted 
in  development.  It  may  not  be  possible  to  reach  with  the  cultivator  such 
troublesome  weeds  as  Summer  grass  (Panicum  sanr/uinale),  Pig  weed  (Portu- 
lacca  oleracea),  Fat-hen  [Chenopodium  album),  &c.,  in  which  case  hand-hoeing 
becomes  necessary,  Eai-ly  and  frequent  use  of  the  cultivator  will  ensure  the 
minimum  of  manual  labour.  The  final  cultivation  should  be  given  about  the 
time  the  pods  begin  to  form  ;  the  vines  will  then  be  almost  meeting  across 
the  rows  in  some  varieties,  and  further  stirring  of  the  surface  will  result  in 
checking  the  development  of  the  pods.     The  implement  best  adapted  for  the 


Fig.  11.— The  Singls-hcrse  Cultivate r. 
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cultivation  of  the  growing  crop  is  the  single-horse  cultivator  (Fig.  11).  The 
width  and  depth  of  the  cultivations  can  be  easily  regulated,  and  side  sweeps 
can  be  attached  for  the  final  cultivation,  to  throw  a  small  furrow  to«  ards  the 
rows  ;  this  provides  a  loose  bed  of  earth  in  which  the  pods  will  find  no 
difiiculty  in  forming  (Fig.  12).  In  larger  areas  "straddling"  the  rows  with 
the  ordinary  two-horse  cultivator  (centre  tines  removed)  proves  very  satisfac- 
tory (Fig.  13). 


Fig.  12. — Single-horse  Cultivator,  with  Side-sweep  Attachments. 

Where  irrigation  is  practif^ed,  waterings  should  be  given  as  often  as  the 
season  demands  up  to  the  time  the  pods  liegin  to  form,  each  irrigation  being 
followed  as  soon  as  ])Ossible  by  the  cultivator  to  restore  the  mulch  and  loosen 
the  surface  soil.  Unless  the  weather  conditions  become  exceptionally  dry, 
applications  of  water  after  the  stage  mentioned  are  not  recommended,  since 
the  cultivation  necessitated  thereb}'  results  in  injury,  due  to  disturbance  of 
the  "  pegs." 

When  to  Harvest. 

If  the  season  has  been  favourable  and  the  cultivation  thorough,  the  vines 
in  two  to  three  months  from  sowing  will  have  met  between  the  rows,  and  the 
whole  fifcld  will  have  the  appearance  of. a  mass  of  dark  green  foliage.  Later 
on,  it  gradually  assumes  a  yellowish  appearance — a  sure  indication  that  the 
pods  are  reaching  maturity  and  that  the  time  of  harvesting  is  approaching. 
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The  nuts  mature  on  the  vines  unevenly,  and  if  the  late  maturing  nuts  are 
permitted  to  ripen  before  digging,  the  early  maturing  (and  usually  the  better 
nuts)  will  germinate;  with  consequent  bursting  of  their  pods.  This  particu- 
larly applies  if  rainy  conditions  prevail.  Unfortunately,  then,  no  fixed  rule 
can  be  given  as  to  the  exact  time  when  harvesting  should  take  place,  and 
much  is  left  to  the  discretion  of  the  grower ;  the  object  should  be  to  lift  the 
vines  when  they  possess  the  maximum  number  of  sound  matux'ed  nuts.  It 
is  advisable  to  dig  and  examine  a  vine  from  time  to  time  to  ascertain  the  stage 
of  maturity  which  has  been  reached. 

Generally  speaking,  harvesting  should  take  place  before  frosts  have  occurt  ed, 
as  ihey  greatly  reduce  the  value  of  the  foliage  for  stock  food,  injure  the 
kernels  for  seed,  and  by  decaying  tlie  pod  stems  cause  the  pods  to  become 
detached  and  difficult  to  hai'vest.  Under  normal  conditions  the  maturity  of 
the  plant  ranges  from  1 20  to  1 70  days. 


Fig.  13. — Double-horse  Cultivator  with  eentre  tines  removed. 

Harvesting  Methods. 

The  peanut  crop  must  be  harvested  only  when  the  weather  conditions  are 
dry  and  warm.  Many  methods  ax'e  employed  for  lifting  the  nuts,  but  any 
contrivance  which  will  cut  the  tap-root  just  below  the  pods  and  loosen  the 
soil  so  that  the  vines  may  be  lifted,  is  satisfactory.  Methods  which  remove 
the  main  root  from  the  soil  are  not  recommended,  for  the  nitrogen  stored  in 
the  loot  tubercles  by  bacterial  activity  is  then  lost,  with  resultant  depletion 
of  soil  fertility. 
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In  the  United  8tates,  machines  tor  digging,  cleaning,  and  windrowing  the 
vines  are  on  the  market^  and  have  proved  very  successful.  Some  types  of 
potato-digging  machines  are  very  suitable  for  harvesting  the  peanut  crop  ; 
that  shown  in  Fig.  14  is  an  excellent  type  of  digger  for  the  purpose.  It  can 
be  adjusted  to  sever  the  main  root  just  below  the  pods,  the  vines  being  carried 
by  a  gently  shaking  elevator  to  the  roar  of  the  machine,  where  they  are 
deposited  on  the  ground  free  f lom  dirt  and  rubbish.  In  comparison  with  the 
ploughing-out  methods  frequently  adopted,  machines  of  this  type  economise 
labour  and  ensure  all  the  nuts  being  harvested. 

The  machine  illustrated  requires  for  its  draught  two  to  three  horses 
{according  to  the  nature  of  the  soil),  and  from  6  to  8  acres  per  day  may  be 
harvested.  The  approximate  cost  of  the  machine  is  £30.  Co-operation  in 
the  purchase  of  a  digger  of  this  kind  might  be  recommended  to  growers. 
Frequently  the  vines  are  ploughed  out  with  a   single-furrow  plough  fitted 


Fi5. 14. — One  form  of  Potato  Digger  which  is  suitable  for  Harvesting  Peanuts. 

with  a  digger  type  of  mouldboard.  This  method  results  in  partial  exhaustion 
of  the  soil  nitrogen,  consequent  on  the  removal  of  the  nodule-bearing  tap- 
roots, and  also  in  a  loss  of  nuts  by  unavoidable  detachment  from  the  vines. 
Improvement  in  this  method  may  be  effected  by  lifting  with  an  ordinary 
plough  from  which  the  mould-board  has  been  removed,  or  by  attaching  a 
specially  made  sword-like  cutting  shear  about  4  inches  wide  and  16  incites 
long,  which  is  made  to  pass  under  the  pods,  thus  severing  the  tap-root.  Cutting 
knives  may  be  attached  to  the  two  adjustable  side  standards  of  a  Planet  Jr. 
cultivator,  which  is  then  driven  along  the  row,  the  knives  cutting  the  tap- 
root and  allowing  the  vine,  with  the  nuts  attached,  to  be  lifted  with  a  fork. 

Curing. 

The  vines,  after  the  lifting  implements  have  gone  through  the  crop,  are 
pitchforked  into  windrows,  usually  three  rows  in  (jne,  where  they  are  left  for 
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a  few  hours  to  wilt,  to  make  certain  that  a  nunimum  of  external  moisture  is 
present,  thus  preventing  mildew  and  consequent  discoloiation  of  the  pods. 
The  usual  practice  is  to  stack  in  the  afternoon  the  vines  windrowed  in  the 
morning,  and  the  following  morning — after  the  dew  is  off — those  harvested 
the  previous  afternoon  are  stacked. 

The  length  of  time  the}-  are  left  in  the  windrows  will  depend  on  the 
weather  conditions,  but  they  must  be  quite  dry  before  stacking.  In  some 
districts  where  harvesting  is  early  and  is  conducted  during  hot  weather,  the 
vines  may  be  stacked  without  having  been  previously  put  into  windrows. 
The  vines  and  nuts  are  cured  in  the  field  in  carefully-made  stacks  in  prefer- 
ence to  barn  curing,  as  they  dry  quicker  and  produce  a  brighter  sample  of 
nut  and  much  superior  hay.  The  curing  stacks  must  be  made  of  such  a  size 
and  in  such  a  manner  as  to  ensure  quick  drying  by  free  circulation  of  air,  and 
should  be  protected  from  the  weather.  The  method  of  curing  found  to  give 
the  most  satisfactory  I'esults  in  the  United  States  is  as  follows*  : — 

The  stacks  or  cocks  are  built  around  stakes  set  firmly  into  the  ground  to  a 
depth  of  1 2  inches  to  1 4  inches,  and  placed  in  rows  in  the  field  or,  if  more 
convenient,  in  groups  of  four  to  ten.  The  stakes  are  7  feet  in  length  and 
3  inches  or  4  inches  in  diameter.  Both  ends  are  sharpened,  and  two  pieces 
of  lath  about  18  inches  in  length  are  nailed  at  right  angles  to  the  stake,  about 
8  inches  from  the  ground,  or  high  enough  to  prevent  the  vines  from  coming- 
in  contact  with  the  soil.  The  vines  ai'e  laid  round  the  stake  in  even  layers,, 
with  the  pods  kept  well  to  the  centre  against  the  stake  and  the  vines  to  the 
outside.  In  order  to  tie  the  stack  together,  a  few  vines  are  occasionally 
hung  around  the  stake.  On  reaching  the  top  a  bunch  of  vines  is  rolled 
together  and  pressed  down  over  the  point  of  the  stake  to  form  a  cap.  Fre- 
quently the  stack  is  capped  with  dry  straw,  grass,  &c.,  to  keep  off  water 
should  rain  fall.  Stacked  in  this  manner,  free  circulation  of  air  takes  place 
and  the  drying  is  completed.  If  the  stacks  are  carefully  constructed,  the  nuts 
and  vines  will  not  suffer  any  material  injury  if  rain  falls,  unless  it  keeps  up 
for  several  consecutive  days. 

This  method  of  curing  is  applicable  to  our  conditions  of  climate.  The 
stacks  and  cocks  could  be  made  larger,  and  capping  in  normal  seasons  could 
be  almost  dispensed  with.  Modifications  of  this  method,  suitable  for  his 
particular  district  and  the  trade  requirements,  will  suggest  themselves  to  the 
intelligent  farmer.  Any  method  that  will  dry  the  nuts  sufficiently  to  prevent 
heating  and  obviate  the  formation  of  moulds  will  be  effective  when  haivesting 
for  sale  to  manufacturers  of  peanut  oil. 

The  length  of  time  the  vines  will  take  to  cure  will  depend  on  the  climatic 
conditions.  In  hot  windy  weather  the  nuts  will  be  fit  for  picking  in  eight  to 
fourteen  days  ;  too  quick  drying  is  apt  to  cause  shrivelled  and  dull  pods.  On 
the  other  hand,  if  the  weather  is  dull  and  moist,  the  drying  will  be  much 
slower.  Normally  the  curing  process  extends  from  fifteen  to  twenty-five 
days.      Fitness   for  picking    and    bagging    is    indicated    by   the  pods  being 

*  Farmers'  Bulletin  431,  U.  S.  Dept.  of  Agri. 
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perfectly  dry  and  the  nuts  firm.  Bringing  them  in  too  soon,  or  allowing  the 
nuts  to  become  even  slightly  moist,  will  cause  moulding  in  the  bags  or.in  the 
storage  bins,  and  render  the  pi'oduct  practically  unsaleable.  This  risk  can 
be  considerably  minimised  if  the  pods  are  stored  in  cribs  similar  to  those 
provided  for  maize. 

Picking  and  Cleaning. 

Picking  the  nuts  from  the  vines  is  slow  and  tedious  work,  and  a  big  item 
of  expense  to  the  grower.  In  the  United  States  hand-picking  is  done  by 
negro  labour,  principally  women  and  children,  and  consequently  at  a  low 
price  per  bushel.  In  Australia,  since  cheap  labour  is  not  available,  a 
decided  impetus  will  be  given  by  the  adoption  of  mechanical  pickers.  Several 
batisfactory  machines  are  on  the  American  market,  with  capacities  varying 
from  200  to  .300  bushels  per  day.  In  those  giving  most  satisfaction,  the 
nuts  are  removed  by  brushes  operating  on  the  under  side  of  a  horizontally- 
placed  wire  gauze,  over  which  the  vines  slowly  pass.  Other  such  labour- 
saving  devices  are  constructed  on  the  ordinary  grain  thresher  cylinder 
principle,  but  they  are  apt  to  crack  the  shells  and  injure  the  kernels  unless 
revolved  at  a  low  speed.  Most  machines  remove  the  small  pod  stems,  and 
possess  an  ordinary  winnowing  arrangement. 

If  hand-picking  has  to  be  adopted,  the  vines  when  thoroughly  cured  can  be 
kept  in  well-ventilated  barns,  and  picked  at  the  grower's  convenience.  Well- 
cured  nuts  will  keep  for  years  without  serious  deterioration  if  placed  in  bags 
and  stored  in  a  dry,  cool,  well-aired  barn.  In  hand-picking,  or  with  suitable 
machine  pickei's,  the  nuts  are  to  a  certain  extent  cleaned.  This  cleaning, 
however,  is  quite  insufficient  if  the  nuts  are  for  roasting  or  confectionery 
purposes.  Factories  have  been  established  in  the  United  States,  fitted  with 
modern  cleaning,  polishing,  and  grading  apparatus,  and  these  factories  are 
usually  the  grower's  market.  The  farmer  has  but  to  bag  the  nuts  and 
consign  thimi  to  such  factories  when  the  market  is  favourable.  The  l^ags  are 
usually  made  to  hold  80  lb.  to  100  lb.  During  bagging  and  transportation, 
due  care  must  be  taken  to  prevent  breakage  and  consequent  lowering  of 
value.  On  arrival  at  the  factory  the  peanuts  are  first  weighed  and  graded 
according  to  colour  and  size,  each  grade  being  deposited  in  a  special  hopper, 
whence  they  are  elevated  to  the  top  floor  of  the  plant  to  pass  through  stem- 
ming machines.  High-geared  suction  fans  then  lift  the  light-weight  nuts  and 
carry  them  to  shelling  machines,  while  the  heavy,  well-filled  nuts  pass  into 
cylindrical  drums,  where  they  are  subjected  to  a  constant  agitation  until  the 
shells  attain  a  high  polish.  Then  they  are  again  fanned  and  transported  to 
cylindrical  graders,  where  separation  occurs  according  to  size  ;  the  nuts  are 
finally  distributed  over  slowly-moving  tables,  where  skilful  hand-pickers  sort 
out  the  undersized  and  irregular-shaped  nuts  that  have  accidentally  passed 
through  the  mechanical  graders.  From  here  they  gravitate  to  the  liottom 
floor,  are  bagged  and  consigned  to  storage  warehouses. 

Shelled  nuts  are  handled  in  a  similar  manner,  except  that  shelling  occurs 
before  their  passage  into  the  mechanical  graders. 

{To  be  continued.) 
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Plants  which  Produce  Inflammation  or 
Irritation  of  the  Skin* 


J.  H.  MAIDEN,  I.S.O.,  F.R.S.,  F.L.S., 
Government  Botanist,  and  Director,  Botanic  Gardens. 

1.  Dr.  J.  B.  Cleland,  Principal  Microbiologist  of  the  Board  of  Health, 
Sydney,  gives  me  the  following  note  : — 

"  Dermatitis  from  handling  Noogoora  Burr. — Dr.  Hittmann,  of  Wee  Waa, 
has  informed  me  that  about  February,  1917,  after  the  extensive  floods  of 
the  Namoi  River,  a  number  of  men  were  engaged  in  cutting  down  this  burr 
and  other  noxious  weeds  in  proximity  to  the  river  banks.  Five  cases  of  a 
weeping  eczema  or  dermatitis  occurred  in  his  practice  during  this  period, 
three  being  in  burr-cutters  and  two  in  fisherman  tramps  who  camped  under 
the  bridges  of  the  river  amongst  the  burrs  in  following  tlieir  occupation.  In 
January,  1918,  the  river  was  again  in  flood.  Two  cases  of  this  same  dermatitis 
again  occurred,  both  being  in  burr-cutters,  one  of  whom  had  been  infected 
in  a  similar  way  in  1917.  In  the  previous  year  this  man  had  con\e  in  with  a 
dermatitis,  had  been  cured,  and  had  then  worked  again  amongst  the  burrs 
and  was  reinfected.  The  persons  attacked  attribute  the  complaint  to  this 
particular  burr." 

The  Noogoora  Burr  is  Xanthium  stnimnrmm,  and  a  figure  and  some  notes 
on  the  weed  will  be  found  in  this  Gazette  for  1899,  page  1043. 

2.  Recently  in  Tasmania  my  attention  was  drawn  to  the  fact  that  skin 
irritation  befalls  the  hop-pickers  when  gathering  the  hops,  and  a  man  to  whom 
I  spoke  stated  that  he  cannot  follow  the  occupation  for  that  reason.  He 
added  that  few  people  suffer  as  he  did.  Other  people  informed  me  as  to 
the  occurrence  of  "  hop-rash,"  but  I  did  not  see  a  case. 

On  speaking  to  Mr.  W.  Grant,  Superintendent  of  the  Outer  Domain,  who 
has  had  a  good  deal  of  experience  with  the  hop-plant  in  England,  he  said 
that  the  hop-rash  was  well  Icnown  to  him,  and  he  attributed  it  to  the  rough 
hairiness  of  the  bine  (the  stem),  which  mechanically  abraded  the  skin. 

The  Hop  is  Humulus  lupulus  L.,  and  the  scales  of  the  fruit  (the  hops)  are, 
when  ripe,  covered  with  yellow  glandular  hairs,  which  secrete  a  bitter  prin- 
ciple called  lupulin,  and  it  may  be  that  these  hairs,  getting  into  the  circulation, 
cause  this  irritation. 

3.  The  Stinkwort,  Inula  graveolens  (for  a  general  description  of  this  weed 
see  this  Gazette,  July,  1917,  p.  493).  Unfortunately  this  weed,  which  is  such 
a  notorious  pest  in  South  Australia,  is  becoming  increasingly  abundant  in 
New  South  Wales,  and  the  following  phase  of  it  is  very  little  known  in  our 
State.     Following  is  the  first  published  reference  known  to  me. 

In  the  Journal  of  the  Btireau  of  Agriculture  of  Western  Australia  for  30th 
June,  1897,  p.  1  31  2,  is  an  account  by  the  late  Mr.  R.  Helms  of  the  distressing- 
symptoms  of  inflammation  of  the  skin  undergone  by  liim  after  handling 
Stinkwort  flowers,  and  there   is  also  a  note  that  it  is  reputed  that  sheej»  and 
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horses  running  amongst  Stinkwort  may  suflFer  similarly.  Mr.  Helms  attri- 
bates  the  irritation  to  the  barbs  of  the  pappuses ;  it  may  be  that  the  real 
irritant  is  the  aromatic  resinous  oil  which  permeates  the  plant. 

A  good  many  landowners  have  put  men  on  to  pull  up  Stinkwort,  and  one 
hears  of  such  experiences  as  the  following  from  time  to  time.  The  following 
is  from  the  Wagga  district  in  June,  1917  :— 

"  Poisoning  symptoms  have  manifested  themselves  in  the  cases  of  several 
men  who  were  engaged  in  the  eradication  of  Stinkwort.  In  one  case  the 
sufferer  was  in  a  hospital  for  a  week.  Some  time  after  he  had  been  helping 
in  the  eradication  of  Stinkwort  his  arms  began  to  swell,  and  one  eye  and  a 
tnee  were  also  affected.  The  use  of  gloves  is  considered  advisable  to  prevent 
contact  of  the  weed  with  the  skin." 

A  correspondent  in  the  Harden-Cootamundra  district  wrote  as  follows  in 
April  of  the  present  year  : — 

"  I  would  also  like  to  know  if  you  are  acquainted  with  the  fact  that  men  who 
pull  this  weed  with  their  hands  suffer  from  a  form  of  blood-poisoning  about 
the  arms  and  face,  and  sometimes  even  under  the  clothing.  I  have  a  man 
hei'e  who  put  in  a  week  or  ten  days  pulling  this  weed,  and  he  is  now  laid  up 
suffering  from  this  about  his  arms,  face,  and  neck.  This  is  the  second  case 
which  has  come  under  my  notice.  I  saw  a  man  here  last  autumn  who  had 
lost  all  the  skin  from  his  hands,  arms,  face,  and  neck,  which  he  said  was  due 
to  Stinkwort  poisoning." 

No  man  should  pull  up  Stinkwort  without  leather  gauntlets.  As  with  most 
ii-ritaut  plants,  it  is  found  that  some  men  are  immune  or  nearly  so,  while  others 
are  more  or  less  susceptible.  With  gauntlets  the  risk  is  reduced  to  a  minimum, 
but  care  should  be  taken  to  keep  the  gloves  in  repair,  as  it  is  wonderful  how 
insidious  the  poison  is.  A  common  remedy  is  to  dab  a  damp  rag  on  carbonate 
of  soda  or  washing  soda  ;  this  usually  gives  relief,  and  in  bad  cases  medical 
aid  should  be  sought.  The  annoying  part  of  the  trouble  is  that  it  is  most  per- 
sistent, and  in  bad  cases  may  distress  a  sufferer  for  weeks  and  even  months. 

4.  Senecio  Hectori  J.  Buch.,  from  the  West  Coast  of  New  Zealand, 
belonging  to  the  same  family,  was  also  recorded  by  Mr.  Helms  as  causing 
skin  irritation. 

My  readers  will  remember  that  Olearia  viscvhda  Bth.,  also  from  the  same 
family  (Composite),  and  also  with  a  sticky  surface,  also  causes  severe 
irritation  of  the  skin.     (See  this  Gazette  for  July,  1913,  p.  911.) 

One  must  be  careful  in  collecting  evidence  that  seems  to  indicate  that  a 
plant  is  an  irritant  to  the  skin.  In  the  series  of  papers  on  this  subject  which 
have  appeared  in  the  Gazette,  it  must  be  borne  in  mind  that  the  irritating 
substances  referred  to  (oil,  glandular  hairs,  oxalates,  &c.)  are  parts  of  the 
plant  itself.  But  many  plants  are  mere  accumulators  of  dirt,  which  may  cause 
irritation  to  broken  skin.  No  one  would  accuse  a  rose-bush  of  being  a  poison 
plant,  but  I  have  known  many  cases  of  people  engaged  in  pruning,  or  even 
plucking  a  rose,  getting  irritating  sores,  sometimes  very  severe,  through  an 
old  thorn  which  had  accumulated  filth,  by  means  of  the  dust  of  the  air, 
tearing  the  skin  and  inoculating  the  wound  witli  dirt  at  the  same  time. 
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Farmers^  Experiment  Plots* 

Grain  Sorghums  in  the  North-west. 


R.   W.  McDIARMID,  Inspector  of  Agriculture. 

During  the  past  season  the  grain  sorghums  were  under  ti'ial  at  the  following 
centres  in  the  North-west  : — 

Wee  Waa,  Mr.  J.  J.  Treloar. 
Inverell,  Mr.  A.  J.  Simpson. 

The  first  month  or  six  weeks  after  planting  was  very  wet,  and  this  caused 
loss  of  plants  through  the  accumulation  of  surface  water,  and  consequentlj' 
the  stand  was  thin.  This  was  particularly  noticeable  at  Inverell.  The  plants 
at  each  centre  made  very  good  growth  and  stooled  very  well. 

The  soil  at  Wee  Waa  was  new  land,  which  had  been  broken  up  only  a  few 
weeks  prior  to  sowing.  It  was  representative  of  the  dark  soil  which 
predominates  in  the  district.  At  Inverell  the  soil  was  of  the  red  loamy  class 
common  to  the  locality,  and  had  been  under  cultivation  for  some  time. 
Sowing  was  carried  out  with  the  ordinary  wheat  drill  by  blocking  out  some 
tubes  to  space  the  rows  about  3  feet  apart.  No  fertiliser  was  used.  The 
amount  of  seed  sown  ranged  from  5  lb.  to  6  lb.  per  acre,  according  to  the  size 
of  the  seed  and  its  freedom  in  running  through  the  drill. 

At  each  place  the  ordinary  fodder  sorghums  were  included  for  comparative 
purposes,  but  the  season  was  rather  better  than  usual,  as  regards  rainfall, 
and  they  naturally  made  more  prolific  growth  than  would  otherwise  have 
been  the  case.  In  each  instance  the  grain  i)roduction  of  the  grain  sorghums 
was  better  than  that  of  the  others,  notwithstanding  the  more  prolific  growth 
made  by  the  fodder  varieties. 

The  experimenters  report  that  stock  were  fond  of  the  grain  and  also  of  the 
stalks  while  green,  but  not  when  they  become  properly  matured.  Pigs  were 
exceptionally  fond  of  the  crop  at  Wee  Waa,  and  some  difficulty  was 
experienced  in  keeping  them  out  once  they  tasted  the  grain. 

The  results  obtained  are  given  below,  and  they  must  be  considered  very 
satisfactory  and  promising,  considering  the  circumstances  under  which  the 
crops  were  grown.  The  germination  was  materially  aflfected  at  each  place, 
and  a  plague  of  grasshoppers  settled  on  the  plots  at  Wee  Waa.  The  early 
varieties  escaped  their  ravages  to  some  extent,  but  the  late  ones,  particularly 
Kafir,  were  completely  eaten  out  before  the  heads  appeared  from  the  leaf 
sheath.  They  left  nothing  but  the  mid-rib  of  each  leaf  standing,  and  in  more 
than  half  the  crop  not  even  the  stalk  remained.  The  earlier  maturing  varieties 
were  practically  ripe  when  attacked,  and  were  apparently  not  relished  by  the 
grasshoppers  as  feed. 

The  experimenters  are  both  well  pleased  with  their  venture,  and  maintain 
that  much  better  results  are  possible  with  better  germination,  and  immunity 
from  outside  pests.  The  plants  vary  considerably  in  each  variety,  and  with 
careful  selection  for  a  few  years  there  appears  to  be  every  prospect  of  much 
better  returns. 
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The  following  yields  were  harvested  per  acre  at  Inverell,  and  estimated  at 
Wee  Waa :— 


Variety. 

Inverell. 

Wee  Waa. 

bus. 

bus. 

Kafir        

30 

Nil. 

Milo          

21 

30 

Kaoliang  ... 

19 

30 

Feterita 

24 

40 

Early  Amber  Cane 

14 

35 

Sorghum  saccharai urn  ... 

12 

Not  sown. 

The  early  maturing  varieties — Feterita,  Kaoliang,  and  Milo,  in  the  order 
mentioned — appear  to  be  the  most  likely  ones  for  the  north-west  and  dry 
portions  of  the  State,  for  they  not  only  mature  more  quickly  and  ripen 
during  the  summer  rains,  but  are  in  consequence  less  liable  to  grasshopper 
attack.  Possibly  birds  would  also  be  more  troublesome  to  the  late  maturing 
ones  through  other  grain  becoming  less  plentiful. 


Awards  for  Government  Cattle. 

In  the  competitive  sections  at  the  Royal  Agricultural  Society's  Show,  the 
Department  of  Agriculture  won  four  third  and  two  second  prizes  in  very 
strong  classes,  which  is  very  encouraging,  considering  the  very  short  period 
for  preparation  allowed  at  the  time  when  it  was  decided  to  compete. 

At  the  Easter  sales  the  Milking  Shorthorn  yearling  bull  Sir  Gibson  of 
Berry  (bred  by  the  Department)  brought  160  guineas,  being  the  second  top 
price  in  his  section  ;  while  the  Holstein  bull  Captain  Muller  (also  bred  by 
the  Department)  brought  165  guineas,  the  top  price  in  his  section. 

At  other  shows  and  sales  the  cattle  sold  and  bred  by  the  Department  have 
also  come  to  the  fore.  Robert  Gibson  of  Berry  in  the  Yearling  Class  for 
Milking  Shorthorns  was  second  at  Kiama,  first  at  Berry,  and  fii-st  at 
Nowra,  whilp  he  secured  third  place  in  a  class  of  seventy-five  young  bulls  at 
the  Royal,  all  won  in  1918.  This  bull  was  afterwards  sold  for  160  jjuineas, 
the  first  prize  bull  in  his  class  bringing  90  guineas,  and  the  second  prize  liull 
60  guineas. 

The  yearling  bull  Hughes  of  Berry,  sold  to  Mr.  J.  James,  of  Bexhill,  won 
first  prize  in  the  yearling  class  at  Kiama,  beating  Robert  Gibson  of  Berry  ; 
thus  two  V)ulls  bred  by  the  Department  were  first  and  second  at  this  show. 

At  Berry  the  winning  two-year-old  Milking  Shorthorn  bull  was  also  bred 
by  the  Department. 

At  the  North  Coast  shows  the  Guernseys  bred  by  the  Department  were 
prominent  in  the  prize  ring.  The  two-year-old  bull  General  French  won 
First  and  Champion  at  Coraki,  and  was  beaten  by  one  point  for  the  Grand 
Champion.  He  also  won  First  Prize  and  Champion  at  Baiigalow  and 
Alstonville  shows. 

In  Ayrshires,  the  cow  Trilby  II  won  First  Prize  and  Reserve  Champion  at 
Lism()re. 

At  Camden,  in  the  Holstein  section,  the  bull  bred  by  the  Department, 
Captain  Muller,  won  First  and  Champion,  also  Grand  Champion,  all  breeds  ; 
and  at  the  1918  Royal  he  won  First  and  Reserve  Champion — Holstein  bull- 
beating  the  crack  New  Zealand  bull  Hengervelde,  and,  as  already  stated, 
was  subsequently  sold  for  165  miineas. 
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Egg-laying    Tests    at   Hawfcesbury 
Agricultural  College* 

[Under  the  Supervision  of  James  Hadlington,  Poultry  Expert.] 
Sixteenth   Year's   Results,  1917-18. 


E.  F.   WHITBREAD,  Organising  Secretary. 

The  figures  for  the  egg-laying  competitions  concluded  at  Hawkesbury  Agri- 
cultural College  on  Sunday,  31st  March,  1918,  are  highly  satisfactory,  and 
might  be  said  to  be,  on  the  whole,  practically  equal  to  the  excellent  results 
recorded  for  the  previous  year.  Additional  and  convincing  testimony  is  thus 
furnished  as  to  the  value  of  the  single-pen  system,  and  of  the  information 
about  poultry-raising  disseminated  in  recent  years  by  the  Poultry  Expert  of 
the  Department  of  Agriculture.  The  soundness  of  the  advice  afforded  is 
certainly  reflected  in  the  consistent  improvement  of  the  past  few  years  in  the 
general  laying  of  the  birds  in  the  competitions.  Apparently  poultry  farmers 
are  awakening  to  the  fact  that  it  is  useless  for  them  to  enter  the  field  of 
competition  unless  their  stock  is  bred  on  correct  lines.  The  more  this  is 
realised,  especially  by  those  whose  birds  still  show  room  for  improvement,, 
the  greater  the  benefit  will  be  to  the  poultry  industry  generally. 

The  high  average  of  the  heavy  breeds  in  the  First-year  Section  is  worthy  of 
special  notice,  as  it  constitutes  a  record  for  the  tests.  Although  during  the 
past  year  the  light  breeds  did  not  maintain  the  high  standard  of  production 
recorded  in  the  previous  twelve  months,  still,  their  laying  was  very  creditable. 
As  regards  the  tallies  of  the  birds  in  the  second  year,  the  light  breeds  put  up 
much  better  scores  than  the  heavy  breeds. 

For  the  first  three  months  of  the  competition  the  weather  was  very  severe, 
frosts  being  particularly  numerous.  In  all  probability  this  accounted  to  a 
great  extent  for  the  diminished  egg  production  during  those  months.  It  will 
be  noticed  that  the  total  value  of  the  eggs  for  the  year  is  somewhat  smaller 
than  last  year.  This  is  accounted  for  by  the  fact  that  fewer  eggs  were  laid 
during  the  winter  months,  when  the  highest  prices  are  obtainable. 

A  study  of  the  accompanying  tables  will  show  that  in  the  past  year  there 
has  again  been  an  improvement  in  the  laying  of  the  birds  lowest  on  the  lists. 
This  in  itself  points  to  the  general  laying  standard  having  been  improved,  and 
is  very  gratifying.  The  maximum  laying  in  the  competitions  is  reaching  a 
stage  at  which  we  must  in  future  look  to  improved  minimum  production  as 
the  way  in  which  the  averages  are  more  likely  to  be  increased. 

With  a  view  to  obviating  the  disadvantage  to  competitors  who  lose  a  bird 
in  the  com|'etitions,  average  prizes  for  groups  of  six  or  five  birds  have  been 
awarded  for  the  past  year.  The  reason  for  groups  reduced  to  less  than  five 
birds  not  being  eligible  for  prizes  is  that  it  is  considered  that  in  such  cases 
there  is  every  possibility  of  the  deaths  being  due  to  lack  of  stamina. 
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Second-year  Hens. 

This  was  the  first  year  in  which  the  second  year  hens  were  tested  in  two 
sections — -hght  and  heavy. 

Last  year,  it  will  be  remembered,  a  record  as  regards  the  two  years'  test 
was  established,  the  tallies  of  the  leading  group  of  six  birds  being  2,647  eggs, 
of  which  1,231  were  laid  in  the  second  year.  This  is  overshadowed  by  the 
figures  now  to  the  credit  of  Mr.  .J.  M.  Weaver's  hens,  viz.,  2,672  eggs  for  two 
years,  1,146  of  which  were  laid  in  the  second  year.  The  total  value  of  the 
eggs  from  this  pen  was  £14  4s.  '2}id. 


Mr.  C.  Hudson's  Black  Orpingtons. 

These  laid  the  greatest  number  of  eg^s  (1,613)  in  Section  B  (Heavy  Breeds)  for  icroups  of  six  birds, 

and  also  won  the  (Quality  Prize  for  Ileavy  Breeds.     In  addition,  the  top  left-hand  bird 

won  the  prize  for  jrreatest  number  of  e^^f,'s  durinfr  twelve  months  in  Section  B, 

viz.,  312  eggs  ;  the  adjoining-  bird  winning  the 

second  prize  with  305  eggs. 

It  might  be  mentioned  that  individual  ])irds  belonging  to  the  following 
competitors  produced  over  500  eggs  each  for  the  two  years,  namely  :  -J.  M. 
Weaver  (Wliite  Leghorn),  No.  4.31  ;  W.  F.  Elliott  (White  Leghorn),  No.  422  ; 
E.  Kennedy  (White  Leghorn),  No.  464  ;  ]\Irs.  H.  .Snowden  (White  Leghorn"), 
Nos.  452  and  453. 
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The  averages  for  the  liuht  breeds  were  241  for  the  first  year  and  164  for  the 
second  year  ;  and  for  the  heavy  breeds,  210  for  the  first  year  and  131  for  the 
second  year.  If  we  combine  the  figures  of  both  sections  for  the  purpose  of 
comparison,  it  will  be  found  that  the  averages  for  first  and  second  years  are 
22(3  and  147  respectively.  The  previous  highest  averages  were  213  and  165 
respectively,  so  it  can  be  seen  that  the  standard  of  production  over  the  two 
years  has  been  maintained. 


Mrs.  M.  Chalmers'  White  Leghorns. 

Winners— with  l,bi'->  egg's  -of  First  Prize  for  greatest  number  of  eggs  laid  during  twelve  months 
fgroups  of  six  birds)  in  Section  A — Light  Breeds. 


First-year  Section, 

Section  A  (Light  Breeds). 

The  average  per  bird  in  this  section  was  209  eg^s,  which  is  a  little  short  of 
last  year's  record,  but  well  ahead  of  the  figures  of  preceding  years,  which 
included  both  light  and  heavy  breeds. 

The  highest  total  in  this  section  is  that  of  Mrs.  M.  Clialmers'  group  of 
White  lieghorns,  which  laid  1,.525  eggs,  of  a  value  of  .£8  6s.  2|d.  Only  on 
two  previous  occasions  has  this  total  been  exceeded.  With  the  exception  of 
one  group,  all  in  this  ■section  reached  the  1,000  mark. 
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Sectiox  B  (Hkavy  Brkeds). 

Last  year  it  was  pointed  out  that  the  average  of  192  eggs  per  bird  for  this 
section  was  the  more  creditable  in  that  it  equalled  the  prev'ious  highest  average 
for  combined  light  and  heavy  breeds.  During  the  year  just  closed  the  hens 
in  this  section  put  up  an  average  of  202  eggs  each,  and  from  the  table  of 
monthly  laying  it  will  be  seen  that  this  fine  average  cannot  be  attributed  to 
any  outstanding  winter  laying  of  these  breeds,  which  is  rather  interesting. 

The  leading  group  is  Mr.  C.  Judson's  Black  Orpingtons,  whose  totalis  1,613 
eggs,  of  the  value  of  £8  12s.  3jd.  This  average  of  268  eggs  per  hen  is  a 
splendid  performance  ;  and  the  total  of  312  eggs  by  one  of  the  birds  just  equals 
the  record  put  up  by  Mr.  P.  C.  McDonnell's  bird  last  year.  The  group  total 
of  1,613  greatly  exceeds  the  previous  highest,  viz.,  1,541  eggs. 

Only  two  groups  in  this  section  failed  to  lay  1,000  eggs,  as  against  four 
groups  last  year.  The  lowest  score  of  any  one  group  this  year  was  951  eggs, 
which  is  considerably  better  than  the  749  of  hist  year. 

The  Executive  Committee. 

The  personnel  of  the  Committee  which  controlled  the  Competition  is  as 
follows  : — 

Messrs.  H.  W.  Potts  (Principal,  Hawkesbury  Agricultural  College), 
James  Hadlington  (Poultrj^  Expert,  Department  of  Agriculture),  A.  L. 
Wyndham  (Poultry  Instructor,  Hawkesbury  Agricultural  College),  W.  H. 
Forsyth,  G.  White,  J.  F.  Dalrymple  (Competitors'  Representatives),  and  E.  F. 
Whitbread  (Department  of  Agriculture),  Organising  Secretary. 

Weight  of  Eggs. 
In   accordance   with   the   regulation    governing    the    weight  of  eggs,   the 
following  birds  were  disqualified  for  prizes  for  the  year  : — 

Diftqualijications  for  Individual  Prizes. 
Section  A. 
S.  Mclllwraith  (Bird  No.  26) ;  C.  C.  Kennett  (No.  34)  ;  L.  Bulluss  (No.  81)  ; 
A.  Duftield  (No.  87)  ;  J.  J.  McKenna,  jun.  (No.  106) ;  D.  Kennedy  (No.  112) ; 
A.  Windeyer  (No.  1.50);  L.  Graham  (No.  160);  W.  Maskell  (No.  184); 
Mrs.  G.  Reed  (No.  202)— White  Leghorns.  F.  J.  Morison  (No.  219): 
Pert  k  Dunn  (Nos.  229  and  231)  ;  C.  Banks  (No.  240)— Chinese  Langshans. 

Section  B. 
H.  Bastin  (No.  244),  Croad  Langshan.  G.  Howell  (Nos.  271,  272,  274, 
and  276),  Silver  Wyandottes.  Mrs.  C.  Ferguson  (Nos.  290  and  294)  ;  J.  H. 
Madrers  (No.  305)— Rhode  Island  Reds.  J.  T.  Brett  (Nos.  346  and  348)  ; 
A.  Benson  (No.  413);  A.  M.  Simpson  (Nos.  41.6,  417,  and  418)— Black 
Orpingtons. 

Disqualifications  for    (Troup  Prizes. 

Section  B. 
G.    Howell    (Nos.    271    to    276),    Silver   Wyandottes.       A.    ^1.    Simpson 
(Nos.  415  to  420),  Black  Orpingtons. 
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For  the  ensuing  competition,  a  stipulation  has  been  made  that  in  order  to 
be  eligible  for  individual  prizes  the  eggs  of  birds  must  attain  a  weight  of 
2  oz.  each  before  the  expiration  of  the  first  six  months  of  the  competition. 
Any  groups  the  eggs  from  which  do  not  attain  an  average  of  24  oz.  per 
dozen  before  the  end  of  the  first  six  months,  shall  be  ineligible  for  group 
prizes.  Prizes  for  the  first  quarter  will  be  awarded  irrespective  of  the 
weights  of  the  eggs. 

Mortality  and  Disease. 

The  numbers  of  deaths  and  replacements  in  each  section  during  the  twelve 
months  is  given  below.  It  will  be  seen  that  the  rate  of  mortality  and  disease 
has  not  been  abnormal. 


Birds  replaced. 

Birds  not 
replaced. 

Deaths. 

Sickness 
or  other  cause. 

Deaths. 

First  Year — 

Section  A        

„       B        

Second  Year — 
Section  D 

„      E        

1 

1   ■ 

1 

10 
6 

5 
3 

The  Financial  Side. 

The  feed  bill  for  the  .i40  birds  in  the  first  and  second  year  sections  was  £199  13s.  5d., 
or  an  average  of  7s.  4d.   per  head.     After  deducting  freight  and  other  charges,  the  net 
value  of  the  eggs  was  £537  lis.  4d.,  the  balance  being  £337  17s.   lid.,  which  is  equal 
to  12s.  6d.  per  hen  over  and  above  the  cost  of  feed. 

For  the  purposes  of  comparison,  the  cost  of  feeding  has  been  estimated  as  follows  : — 

s.    d. 
Second  year,  Sections  D  and  E     ...         ...         ...         ...     6     6  per  hen. 

First  year,  ,,  A  and  B     7     8         ,, 

Second  Year  Hen.s. 

Section  D. — Market  value  of  eggs  laid,  £46  16s.  6d.,  less  cost  of  feed,  £19  10s.,  leaving 
a  balance  of  £27  6s.  6d.,  or  9s.  ^d.  per  head. 

Section  E. — Market  value  of  eggs  laid,  £38  5s.  lO^d.,  less  costof  feed,  £19  10s.,  leaving 
a  balance  of  £18  15s.  lO^d.,  or  6s.  3d.  per  head. 

First  Year  Hens. 

Section  A. — Market  value  of  eggs  laid,  £261  17s.  5fd.,  less  cost  of  feed,  £92,  leaving  a 
balance  of  £169  17s.  5fd.,  or  14s.  Ifd.  per  head. 

Section  B. — Market  lvalue  of  eggs  laid,  £190  lis.  5|d.,  less  cost  of  feed,  £69,  leaving  a 
balance  of  £121  lis.  5|d.,  or  13s.  6d.  per  head. 


PRIZE  WINNERS. 

Two  Years'  Competition. 

Section  D. — Light  Breeds. 

Greatest  number  of  eggs  in  the  second  twelve  months  (grovips  of  six  birds). — (1)  J.  M. 
Weaver,  White  Leghorn,  1,146  eggs,  £1  ;  (2)  S.  H.  K.  Champion,  White  Leghorn,  1,095 
eggs,  10s. 

Greatest  number  of  eggs  in  the  second  twelve  months  (individual  hens). — (1)  W.  F. 
Elliott,  White  Leghorn  (bird  No.  422),  257  eggs,  £1  ;  (2)  J.  M.  Weaver,  White  Leg- 
horn (bird  No.  4,32),  225  eggs,  10s. 
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Greatest  number  of  eggs  in  two  years  (groups  of  six  birds).—  (I)  J.  M.  Weaver,  White 
Leghorn,  2,672  eggs,  £2  ;  (2)  S.  H.  K.  Cliampion,  Wliite  l-eghorn,  2,589  eggs,  £1. 

Greatest  number  of  eggs  in  two  years  (individual  liens).  —  (1)  J.  M.  Weaver,  White 
Leghorn  (bird  No.  431),  r)18  eggs,  £1  ;  (2)  W.  F.  Klliott,  White  Leghorn  (bird  No.  422), 
512  eggs,  10s. 

Highest  averages  for  two  years  (groups  of  si.\  or  five  birds).  —  (1)  W.  F.  Elliott,  White 
Leghorn  (five  birds),  average  per  hen,  494  eggs,  £2  ;  (2)  Mrs.  H.  Snowden,  White  Leg- 
horn (five  birds),  average  per  hen,  488  eggs,  £1  10s.  ;  (3)  J.  M.  Weaver,  White  Leghorn 
(six  birds),  average  per  hen,  445  eggs,  £1. 

Quarterly  prizes  (groups  of  six  birds) : — 

1st  April  to  .SOth  June,   1917.— (1)   W.  F.  Elliott,    White   Leghorn,  129   eggs,  £1  ; 

(2)  Hillcrest  Poultry  Farm,  Wiiite  Leghorn,  124  eggs,  10s. 
1st  July  to  SOth  September,   1917.— (1)  J.  M.  Weaver,  White  Leghorn,  364  eggs, 

£1  ;  (2)  J.  R.  Stewart,  White  Leghorn,  359  eggs,  10s. 
1st  October  to  31st  December,    1917. — (1)  S.   H.    K.    Champion,    White    Leghorn, 

399  eggs,  £1  ;  (2)  J.  M.  Weaver,  White  Leghorn,  39C  eggs,  10s. 
1st  January,  1918,  to  31st  March,  1918.— (1)  S.  H.  K.  Champion,  White  Leghorn 

297  eggs,  £1  ;  (2)  Mrs.  Snowden,  White  Leghorn,  295  eggs,  10s. 


W.  F.  Elliott's  White  Leghorn. 

Greatest  number  of  egsrs  {ih7)  in  second  twelve 
months  (individual  hens)  in  Light  Breeds. 


E.  Brown's  Chinese  Langshan. 


Laid  288  eggs  in  twelve  months— the  highest 
total  in  the  Light  Breed  Section. 


.Section  E. — Heavy  Breeds. 

Greatest  number  of  eggs  in  the  second  twelve  months  (groups  of  six  birds). — (1)  E.  J. 
Kinney,  Silver  Wyandotte,  929  eggs,  £1  ;  (2)  R.  Whitelaw,  Plymouth  Rock,  914 
eggs,  10s. 

Greatest  number  of  eggs  in  second  twelve  months  (individual  hens).  —  (1)  R.  Whitelaw, 
Plymouth  Rock  (bird  No.  522),  219  eggs,  £1  ;  (2)  E.  J.  Kinney,  Silver  Wyandotte  (bird 
No.  531),  205  eggs,  10s. 

Greatest  number  of  eggs  in  two  years  (groups  of  six  birds). — (1)  Christie  &  Son,  Black 
Orpington,  2,244  eggs,  £2  ;  (2)  T.  J.  Earl,  Black  Orpington,  2,204  eggs,  £1. 

Greatest  number  of  eggs  in  two  years  (individual  hens). — (1)  T.  J.  Ear],  Black  Orping- 
ton (bird  No.  496),  473  eggs,  £1  ;  (2)  Christie  &  Son,  Black  Orpington  (bird  No.  485), 
472  eggs,  10s. 
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Highest  averages  for  two  years  (groups  of  six  or  five  birds). — (1)  Christie  &  Son,  Black 
Orpington  [&ve  birds),  average  per  hen,  444  eggs,  £2  ;  (2)  T.  J  Earl,  Black  Orpington 
(six  birds),  average  per  hen,  367  eggs,  £1  10s  ;  (3)  R.  Whitelaw,  Ph'moiith  Rock  (six 
birds),  average  per  hen,  3(36  eggs,  £1. 

Quarterly  prizes  (groups  of  six  birds)  : — 

1st  April  to  30th  June,  1917.— (1)  E.  F.  Thomson,  Plymouth  Rock,  169  eggs,  £1  ; 

(2)  W.  H.  Forsyth,  Silver  Wyandotte,  162  eggs,  10s. 
1st  July  to  30th  September,  1917.— (1)  C.  E.  Warren,  Black  Orpington,  299  eggs,  £1  ; 

(2)  R.  Hardcastle,  Black  Orpington,  2S7  eggs,  10s. 
1st  October  to  31st  December,  1917.— (1)  R.  Whitelaw,  Plymouth  Rock,  328  eggs, 

£1  ;  (2)  E.  J.  Kinney,  Silver  Wyandotte,  319  eggs,  10s. 
1st  January,   1918,  to  3lst  March,   1918.— (I)  R.  Whitelaw,  Plymouth   Rock,  236 

eggs,  £1  :  (2)  R.  Hardcastle,  BlacI:  Orpington,  233  eggs,  10s. 

Special  Prizes. 

Special  prize  of  £5  5s.  (or  trophy  to  value)  for  greatest  number  of  eggs  in  two  years 
(groups  of  six  birds),  without  replacement  of  a  bird. — J.  M.  Weaver,  White  Leghorn, 
2,672  eggs. 

Special  prize  of  £3  3s.  (or  trophj-  to  value)  for  greatest  number  of  eggs  in  two  3ears 
(individual  hen). — J.  M.  Weaver,  White  Leghorn  (hen  No.  431),  518  eggs. 


Representative  Bird  in  Blr.  J.  M.  Weaver's  Winning 

Pen  of  Wliite  Legiiorns  for  greatest  number  of 

eggs  in  the  Second  twelve  monttis  (groups  of 

six  birds)  in  Section  D — Liglit  Breeds. 

Total  number  of  egtfs,  1,146. 


Messrs.  R.  G.  Christie  &  Son's  Blacli  Orpington. 

<^)ne  of  the  group  w  liich  laid  greatest  number  of  eg^ 
(2,244)  in  two  years,  in  Section  E — Heavy  Breeds. 


Sixteenth  Annual  Competition. 

Section  A. — Light  Breeds. 

Greatest  number  of  eggs  laid  during  twelve  months  (groups  of  six  birds).— (1)  Mrs.  M. 
Chalmers,  White  Leghorn,  1,525  eggs,  £2  ;  (2)  W.  H.  Cole,  White  Leghorn,  1,491  eggs, 
£1  10s.  ;  (3)  Pert  and  Dunn,  Chinese  Langshan,  1,478  eggs,  £1  ;  (4)  C.  Leach,  White 
Leghorn,  1,463  eggs,  10s. 
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Greatest  number  of  eggs  laid  during  twelve  months  (individual  hens). — (1)  A.  E. 
Brown,  Chinese  Langshan  (bird  No.  226),  288  eggs,  £2  lOs.  ;  (2)  A.  Windeyer,  White 
Leghorn  (bird  No.  147),  287  eggs,  £2  ;  (3)  Pert  and  Dunn,  Chinese  Langshan  (bird  No. 
234),  281  eggs,  £1  10s.  ;  (4)  S.  Molllwraith,  White  Leghorn  (bird  No.  28),  276  eggs,  -fil  ; 
(.5)   Mrs.  E.  Hunt,  White  Leghorn  (bird  No.  91),  275  eggs,  10s. 

Highest  averages  for  twelve  months  (groups  of  six  or  five  birds). — (1 )  Mrs.  M.  Chalmers, 
White  Leghorn  (six  birds),  average  per  hen,  254  eggs,  £2  10s.  ;  (2)  W.  H.  Cole,  White 
Leghorn  [six  birds),  average  per  hen,  248  eggs,  £2  ;  (3)  Pert  and  Dunn,  Chinese  Langshan 
(six  birds),  average  per  hen,  246  eggs,  £1  10s.  ;  (4)  C.  Leach,  White  Leghorn  (six  birds), 
average  per  hen,  243  eggs,  £1. 

Quarterly  prizes  (groups  of  six  birds) : — 

1st  April  to  30th  June,  1917.— (1)   Mrs.  M.  Chalmers,  White  Leghorn,  350  eggs, 
£1  10s.  ;  (2)  Pert  and  Dunn,  Chinese  Langshan,  ."^22  eggs,  £1. 

1st  July  to  30th  September,  1917. — (1)  A.  E.  Brown,  Chinese  Langshan,  432  eggs,  £1 ; 
(2)    Pert  and  Dunn,  Chinese  Langshan,  430  eggs,  10s. 

1st  October  to  31st  December,  1917. — 

A.  Duffield,  White  Leghorn,  433  eggs,  and     )  p       .      p)-   •  ,„  ..  ,o„ 
W.  H.  Appleyard,  White  Leghorn,  433  eggs/  '^^'i"'^''     ^'""''"^  *-'  '"^• 

1st  January  to  3ist  March,  1918.— (1)  C.  Leach,  White  Leghorn,  395  eggs,  £1   10s.  ; 
(2)  W.  H.  Cole,  White  Leghorn,  383  eggs,  £1. 

Quality  Prizes  : — Ten  groups  of  six  pens,  conforming  most  closely  to  standard  type, 
were  selected  and  allowed  to  compete  for  these  prizes,  which  were  finally  allotted 
according  to  the  number  ot  eggs  laid.  No  prize  to  be  allotted  to  any  group  laying  less 
than  1,080  eggs  in  twelve  months. 

(1)  Mrs.  Chalmers,  White  Leghorn  (birds  Nos.  1(53-168),  1,525  eggs,  £1  10s. 

(2)  W.  H.  Cole,  White  Leghorn  (birds  Nos.  49-54),  1,491  eggs,  £1. 

Section  B. — Heavy  Breeds. 

Greatest  number  of  eggs  during  twelve  months  (groups  of  six  birds).  —  (I)  C.  Judson, 
Black  Orpington,  1,613  eggs,  £2  ;  (2)  G.  Hopping,  Black  Orpington,  1,422  eggs,  £1  10s.  ; 
<3)  P.  C.  McDonnell,  Black  Orpington,  1,375  eggs,  £1  ;  (4)  E.  F.  Silcock,  Silver 
\Vyandotte,  1,370  eggs,  10s. 

Greatest  number  of  eggs  during  twelve  months  (individual  hens). — (1)  C.  .Judson, 
Black  Orpington  (bird  No.  ,322),  312  eggs,  £2  10s.  ;  (2)  C.  .Judson,  Black  Orpington 
(bird  No.  323),  305  eggs,  £2  ;  (3)  J.  Turner,  Silver  Wyandotte  (bird  No.  281),  292  eggs, 
£1  10s.  ;  (4)  C.  Judson,  Black  Orpington  (bird  No.  324),  291  eggs,  £1  ;  (5)  A.  R.  Miles, 
Black  Orpington  (bird  No.  316),  27.3  eggs,  10s. 

Highest  averages  for  twelve  months  (groups  of  six  or  five  birds). — (1)  C.  .Judson,  Black 
Orpington  (six  birds),  average  per  hen,  268  eggs,  £2  10s.  ;  (2)  G.  Hopping,  Black  Orping- 
ton (six  birds),  average  per  hen,  2,37  eggs,  £2 ;  (3)  P.  C.  McDonnell,  Black  Orpington 
(six  birds),  average  per  hen,  229  eggs,  £1  10s.  ;  (4)  E.  F.  Silcock,  Silver  Wyandotte  (six 
birds),  average  per  hen,  228  eggs,  £1. 

Quarterly  Prizes  (groups  of  six  birds)  : — 

1st  April  to  ,SOth  June,   1917.— (1)  J.  T.  Brett,  Black  Orpington,  368  eggs,  £1  10s.  ; 
(2)  J.  England,  Buff  Orpington,  352  eggs,  £1. 

1st  July  to  ,30th   September,  1917- — (1)  C.  Judson,  Black  Orpington,  483  eggs,  £1  ; 
(2)  G.  Hopping,  Black  Orpington,  420  eggs,  10s. 

1st  October  to  31st  December,  1917. — (1)  C.  Judson,  Black  Orpington,  431  ec^gs  £1  • 
(2)  E.  F.  Silcock,  Silver  Wyandotte,  ,393  eggs,  10s.      . 

1st  .January  to  31st  March,  1918.— (1)  E.  F.  Silcock,  Silver  Wyandotte,  358  e^as 
£1  10s.  ;  (2)  C.  Judson,  Black  Orpington,  348  eggs,  £1.  "^  ' 

Quality  Prizes  : — Ten  groups  of  six  pens,  conforming  most  closely  to  standard  tvpe, 
were  selected  and  allowed  to  compete  for  these  prizes,  which  were  finally  allotted 
according  to  the  number  of  eggs  laid.  No  prize  to  be  allotted  to  any  group  laying  less 
than  1,080  eggs  in  twelve  months. 

(1)  C.  Judson,  Black  Orpington  (birds  Nos.  319-324),  1,613  eggs,  £1  10s. 

(2)  T.  Pritchard,  Black  Orpington  (birds  Nos.  355-360),  1,280  eggs,  £1. 
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THE 

MONTHLY  LAYING. 

Second-year 

rest. 

Firat-year  Test. 

Month. 

Section 

A. 

Section 

B. 

Total  for  120 
hens. 

Average 
per  hen. 

Total  for  240 
hens. 

Average 
per  hen. 

Total  for  180 
hens. 

Average 
per  hen. 

April,         1917 

608 

50 

2,500 

lO-o 

1,756 

9-8 

May, 

416 

3  4 

3,349 

13-9 

2,530 

14  0 

June,             ,, 

770 

6-4 

3,840 

160 

2,984 

16-5 

J"ly)             >> 

1,396 

11-6 

4,246 

17-7 

3,350 

18-6 

August,         ,, 

2,087 

17-3 

5,088 

21-2 

4,073 

22-6 

September,  ,, 

2,200 

18-3 

5,090 

21  2 

3,819 

21-2 

October,       ,, 

2,139 

17-8 

5,104 

21-2 

3,608 

200 

November,   ,, 

2,016 

16-8 

4,807 

200 

3,242 

180 

December,    ,, 

1,971 

164 

4,912 

20-5 

3,073 

170 

January,    1918 

1,686 

140 

4,257 

17-7 

2,568 

14-2 

February,     ,, 

1,358 

11-3 

3,480 

14-5 

2,739 

15-2 

March,          ,, 

1,109 

9-2 

3,572 

14-9 

2,623 

14-6 

Totals 

17,756 

147-9 

50,245 

209  3 

36,365 

1 

202-0 

REVIEW  OF  THE  RESULTS  BY  THE  POULTRY  EXPERT. 

This  competition  has  concluded  without  producing  any  sensational  records, 
as  records  go  to-day,  but  it  is  a  matter  for  very  great  satisfaction  that  the 
splendid  general  averages  of  first-year  hens  attained  in  the  last  test  have  been 
maintained  in  this^  and  individual  hens  have  made  equally  high  scores.  How- 
ever, after  all,  the  general  average  should  be  the  main  consideration,  because 
upon  it  alone  depends  the  advancement  iii  egg  pi'oduction.  We  can  better 
appreciate  what  this  high  general  average  means  if  we  review  the  figures  of 
the  whole  period  of  these  tests.  Previous  to  the  1915-16  competition  the 
highest  general  average  for  first-year  hens  was  made  in  the  tenth  competition, 
viz.,  184  eggs  per  hen,  and  it  was  followed  in  the  three  subsequent  years  by 
178,  177,  and  181.  These  figures  were  prior  to  the  operation  of  the  minimum 
weight  regulation.  When  the  latter  came  into  operation  the  average  rose  in 
the  first  year  to  192,  followed  by  205-8  last  year,  and  this  year  by  206-2. 
The  significance  of  these  figures  must  be  patent  to  everyone  who  studies  the 
subject,  yet  we  have  a  few  breeders  still  entertaining  some  prejudice  against  the 
weight  regulation.  The  importance  of  this  phase  of  the  competitions  cannot  be 
too  greatly  emphasised  ;  breeders  will  do  well  to  accept  as  amply  demonstrated 
the  fact  that,  taken  as  a  whole,  good  physique  is  necessary  to  the  maintenance 
of  high  egg-laying  capacity,  and  to  get  rid  of  the  notion  that  small  birds  are 
necessarily  the  better  layers. 

Let  me  here  again  emphasise  another  point ;  it  often  happens  that  when 
birds  are  being  forwarded  for  inclusion  in  the  competition  pens  a  plea  is  put 
in  for  some  light-weight  specimens,  that  they  be  accepted  on  the  ground  that 
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they  have  been  bred  from  tested  high  producers.  I  wish  to  emphasise  the  fact 
that  no  matter  what  they  are  bred  from,  if  the  physique  is  not  there  they  are 
not  fit  subjects  for  a  competition,  simply  because  they  are  not  fit  subjects 
for  the  breeding  pen  ;  that  being  the  case,  it  would  be  a  waste  of  time  to  test 
them,  and  a  delusion  both  to  the  breeder  and  the  public.  The  regulation  is 
imposed  for  the  very  purpose  of  excluding  such  weedy  specimens.  Many 
of  those  ofiering  do  not  exceed  3  lb.  weight  in  light  breeds  and  4  lb.  in  the 
heavy  ones. 

Looking  back  over  the  performances  in  this  test,  it  will  be  remembered 
that  during  the  early  months  the  monthly  averages  fell  somewhat  behind 
those  of  the  previous  test.  It  is,  however,  satisfactory  to  find  that,  contrary 
to  general  expectations,  a  recovery  has  been  made,  though  the  light  breed 
section  was  still  left  behind  that  of  the  previous  year  ;  the  heavy  breed  section, 
however,  put  up  such  splendid  performances  that  the  general  average  was 
rescued  from  falling  behind. 

Remarks  on  the  Two  Sections. 

Tn  regard  to  the  two  sections,  light  and  heavy,  it  was  a  notable  feature  in 
the  light  breeds  that  there  were  many  poor  specimens  competing,  so  much  so 
that  when  selecting  the  ten  pens  to  compete  for  the  quality  prize  it  Avas  a 
matter  of  some  difficulty  to  choose  ten  with  anything  like  evenness,  and  there 
is  little  doubt  that  had  many  of  these  poor  specimens  been  eliminated — which 
could  have  been  done  at  the  commencement  of  the  competition  if  strict 
culling  were  practicable — the  average  of  this  section  would  have  been  a  great 
deal  higher.  On  the  other  hand,  in  the  heavy  breed  section,  taken  as  a  whole, 
there  was  a  big  improvement  over  previous  years  both  in  type  and  physique, 
and  this  is  reflected  in  the  higher  averages  attained.  The  outstanding  feature 
is  that  the  winning  groups  and  many  of  the  individual  high  producers  are 
birds  showing  the  best  type  and  physique. 

As  bearing  upon  this  subject,  the  weights  of  the  two  leading  groups  (first 
year  hens)  at  the  commencement  of  the  competition  and  at  the  conclusion 
will  be  of  interest : — 


C.  J  UDSON  : — Black  Orpi 

ngtons 

Weight 

of  Bird. 

Commencement  of 
Competition. 

Endo 

Competition. 

lb. 

OZ. 

lb.  OZ. 

319 

(> 

6 

6     12 

.^20 

5 

6 

6       8 

321 

6 

4 

8     10 

322 

6 

0 

7       2 

323 

5 

6 

6     14 

324 

5 

9 

6      6 

Hen  No.  322  is  the  hen  that  has  put  up  the  score  of  312  eggs.     She  had 
increased  her  weight  during  the  competition  from  6  lb.  to  7  lb.  2  oz. 
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Mrs.  Chalmers  : — White  Leghorns. 


Weight  of  Bird. 


Commencement  of 
Competition. 


End  of  Competition. 


lb.  oz. 

lb.  oz. 

163 

3  14 

4   8 

164 

3  14 

4  10 

165 

4   4 

.5   2 

1«6 

4   0 

4  10 

167 

4   2 

4  12 

168 

4   3 

5   4 

These  were  all  fairly  typical,  rather  deep-bodied  hens,  perhaps  a  little  bit 
on  the  "  racy  "  side. 

Ration  Fed  during  the  Test. 

The  rations  fed  throughout  the  test  were:-- 

For  the  Morning  Mash.  Evening  Ration  of  Grain. 

Pollard  ...  ..     60  per  cent.  Two-thirds  wheat. 

Bran  ...  ...  ...     20       ,,  One-third  crushed  maize. 

Lucerne  dust  ...      12       „ 

Meat  or  blood  meal ...       8       ,, 


100  per  cent. 
Combined  Nutritive  Ratio,   1  to  4'5. 

With  the  morning  mash  22  oz.  of  common  salt  was  used,  and  to  ensure  its 
even  distribution  through  the  mash,  the  salt  was  dissolved  in  the  water  with 
which  the  mash  was  mixed. 

Greenstuff  is  supplied  at  mid-day. 

Although  the  above  is  the  ration  that  is  laid  down  to  be  fed,  and  that  has 
been  fed  as  far  as  practicable  during  the  test  (as  also  in  previous  years),  it 
should  not  be  supposed  that  the  feeding  of  the  competition  birds  has  been 
entirely  free  from  the  difficulties  experienced  to  a  greater  or  less  extent  by 
poultry  farmers  in  general  in  regard  to  pollard,  bran,  and  even  wheat  of  good 
quality.  During  the  first  six  months  of  the  competition  in  particular,  a 
shortage  of  one  or  the  other,  as  well  as  poor  quality,  was  frequently  experi- 
enced, owing  to  the  inability  of  the  Department  to  secure  adequate  supplies. 

The  College  staff  are  entitled  to  the  appreciation  of  competitors  for  the  way 
in  which  the  general  averages  of  last  year  have  been  maintained  in  the  face 
of  difficulties. 

It  might  be  well  to  point  out  a  few  facts  in  connection  with  the  conduct  of 
these  competitions.  The  first  is  that  the  hens  are  fed  on  simple  food,  as  shown 
above,  such  as  is  available  to  almost  every  poultry  keeper ;  no  patent  foods, 
condiments,  or  other  stimulating  articles  are  used,  nor  are  any  methods  to 
that  end  practised.  Secondly,  every  hen  receives  exactly  the  same  treatment, 
and  there  is  no  special  pampering  of  individual  hens  or  groups  that  may  show 
promise  of  making  big  records.  Thirdly,  each  hen  must  lay  eggs  not  less  than 
2  oz.  in  weight  in  order  to  compete  for  a  prize.  It  therefore  follows  that 
every  hen  making  a  record  at  this  competition  must  have  conformed  to  eveiy 
essential  imposed  by  straight  out  utility  qualifications. 
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COMPARISON   OF  RESULTS. 

The  following  tables  analyse  and  compare  the  results  of  the  whole  series: 

Second-yeak  Hens. 


No.  of 
Competition. 

No.  of 
Pens. 

Highest 

total, 

two  years. 

Highest 
total,  se- 
cond year. 

Average 
per  hen, 
first  year. 

Average 

per  hen, 

second 

year. 

Balance 
over  feed 
per  hen, 
first  year. 

Balance 
over  feed 
per  hen, se- 
cond year. 

Greatest 

value  of  eggs 

per  hen, 

two  years. 

s.    d. 

S-.     d. 

£     s.  d. 

1st 

40 

•2,487 

1,054 

180 

1-24 

11     2 

6    Oi 

12     1     6 

2nd 

50 

2,634 

1,150 

179 

127 

10  11 

5     43 

12  16     9 

3rd 

40 

2,319 

1,013 

190 

140 

11     4 

9    8 

13    2    5 

4th 

40 

2,369 

1,045 

194 

134 

16     9 

5     8 

12  14     2 

5th 

30 

2,372 

1,110 

184 

140 

10    2 

8     3 

12     2    2 

6th 

30 

2,373 

1,028 

201 

135 

14     4 

6  11 

12  11     7 

7th 

30 

2,552 

1,091 

194 

145 

14     0 

7     6 

13  12    3 

8th 

28 

2,421 

1,156 

190 

158 

13     7 

9    2 

12     1     8 

9th 

29 

2,572 

1,213 

201 

161 

13    H 

11     6 

14     5    2 

10th 

20 

2,647 

1,231 

213 

165 

17     1 

11     3 

15     0  \]'i 

ii*4e  ::: 

10 

2,672 

1,146 

241 

164 

20    2\ 

9     U 

14     4     2^ 

10 

2,244 

9-29 

210 

131 

17    Of 

6     3 

12     8  lOi 

Eggs  per  Hen. 

Value  per  Hen. 

First  Year.     |   Second  Year. 

First  Year. 

Second  Year. 

Section  D. 

60  White  Leghorns     

Section  E. 

36  Black  Orpingtons 

12  Silver  Wyandottes 

12  Plymouth  Eocks 

241-3                 1648 

209-8         !        132-9 
215-0                133-5 
•208-8                123-0 

£    s.     d. 
1      7     04 

1     3     9i 
1     4     4i 

1     3     8i 

£     s.   d. 
0  15     7i 

0  12     5i 
0  13  lOi 
0  12     5| 

Annual  Competition. 


No.  of 
Groups. 

Winning 
Total. 

Lowest 
Total. 

Highest 
Monthly 
Total. 

Average 

per 

Hen. 

Greatest 
Value. 

Average 
Net  Price 
of  Eggs. 

Average 

Value  per 

Hen. 

Cost  of 

Feed  per 

Hen. 

Balance 
over  Feed. 

1st       ... 

38 

1,113 

459 

137 

130 

1401- 

1/1 

15(6 

6/- 

9/6 

2nd     ... 

70 

1,308 

666 

160 

163 

150/- 

1|3| 

17/9 

5(91 

12/- 

3rd       . 

100 

1,224 

532 

154 

152 

1141- 

1  - 

12/9 

4/5^ 

8/3 

4th     ... 

100 

1,411 

635 

168 

166 

125,1- 

-'lU 

13/3 

5/3i 

8/- 

5th     ... 

100 

1,481 

721 

162 

171 

1371- 

1(0^ 

14/10 

5/10 

9/- 

6th     ... 

60 

1,474 

665 

161 

173 

149/- 

l/2i 

17/2 

7/- 

10!2 

7th     ... 

50 

1,379 

656 

159 

180 

146/- 

mi 

19/2 

7/9^ 

11'4 

8th     ... 

60 

1,394 

739 

L58 

181 

173/- 

l/5i 

21/9 

6/9 

15/- 

9th     ... 

40 

1,321 

658 

151 

168 

134/5 

1/2 

16/3i 

6l5i 

10(2 

10th      ... 

50 

1,389 

687 

146 

184 

141/9 

im 

18(5i 

6/li 

12/4 

11th     ... 

50 

1,461 

603 

156 

178 

164(7 

l'3i 

19/4i 

IIU 

12/Of 

12th     ... 

50 

1,360 

724 

152 

177 

145 '3 

1/2^ 

17/7 

5/9 

11/10 

13th     ... 

63 

1,541 

705 

162 

181 

1.52/9 

1/2 

17/8i 

6(9^ 

10/11 

14th     .. 

70 

1,449 

506 

165 

192 

17217 

im 

22(2 

7/7 

14/7 

I5th  1  g 

40 

1,526 

924 

162 

216 

171/11 

1|3| 

23/8f 

6/10 

16|10| 

30 

1,479 

749 

165 

192 

171/3 

l/3f 

21/7i 

6/10 

14/9^ 

16th  /  ^ 

40 

1,525 

923 

157 

209 

166/2i 

1/4 

21|9| 

718 

14/lS 

30 

1,613 

931 

170 

202 

1721 31 

1(4 

21/2 

7(8 

13(6 
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Annual  Competition— continued. 


Eggs 

per  Hen. 

Value  per  Hen. 

Section  A . 

£     s.     d. 

216  White  Leghorns 

208 

1  1  n 

24  Chinese  Langshans  ... 

218 

1     3     5 

Section  B. 

108  Black  Orpingtons    . 

206 

1    1  Hi 

30  Rhode  Island  Reds 

180 

0  17     7i 

24  Silver  Wyandottes 

210 

1     2    Oi 

6  Plymouth  Rocks     

IPO 

0  19     0| 

6  Buff  Orpingtons       

198 

1     2     U 

6  Croad  Langshans    ... 

213 

1         1     2  10 

Monthly  Scores 

Of  L 

eading 

Birds. 

The  following  are  the  individual  monthly  scores  of  the  leading  ten  hens  in 
Sections  A  and  B,  and  of  the  leading  five  hens  in  Sections  D  and  E  : — 


Owner  and  Breed. 


s*^     a 


A.  E.  Blown:  Chinese  Lansshan 
A.  E.  Windeyer  :  White  Leghorn 
Pert  &  Dunn  :  Chinese  Langshan 
W.  Maskell    White  Leghorn  ... 
S.  McTllwT.aith  :  White  Leahorn 
Mrs.  E.  J.  Hunt :  Wliite  Leghorn 

F.  0.  Harders  :  White  Leghorn 
Mrs.  W.  V.  Hopkins  :  White  Leghorn 

G.  White  :  White  Leghorn 
\V.  H.  Appleyard  :  White  Leghorn 


€'.  Judson:  Black  Orpington... 
€.  Judson  :  Black  Orpington... 
J.  Turner  :  Silver  Wyandotte... 
C.  Judson  :  Black  Orpington... 
A.  B.  Miles:  Black  Orpington 
A.  Hughes  :  Black  Orpington... 
G.  Hopping  :  Black  Orpington 
€.  Judson  :  Black  Orpington... 
■R.  W.  Bay  :  Silver  Wyandotte 
J.  T.  Br  tt :  Black  Orpington 


W.  F.  Elliott:  White  Leghorn 
J.  M.  Weaver  :  White  Leghorn 
Mrs.  H.  Snowden  :  White  Leffhoi-n 
Mrs.  H.  Snowden  :  White  Leghorn 
J.  M.  Weaver :  White  Leghorn 


First  Year. 
Section  A — Light  Breeds. 


226 

25 

26 

25 

23 

27 

25 

22 

25 

26 

17 

?,1 

'>6 

147 

20 

22 

24 

25 

25 

24 

25 

25 

25 

25 

23 

24 

234 

17 

23 

24 

25 

25 

25 

24 

23 

^6 

?.?. 

24 

'>3 

184 

20 

18 

14 

21 

24 

25 

27 

28 

30 

26 

21 

24 

28 

li) 

20 

22 

23 

26 

25 

26 

23 

?,5 

21 

23 

9S 

91 

8 

23 

22 

21 

24 

26 

26 

23 

27 

25 

24 

96 

127 

15 

23 

24 

22 

24 

24 

26 

28 

28 

23 

16 

'>! 

173 

14 

21 

21 

20 

22 

25 

25 

26 

27 

24 

23 

92 

11 

13 

21 

21 

21 

22 

25 

24 

25 

27 

23 

21 

25 

193 

20 

15 

18 

18 

21 

26 

29 

27 

31 

27 

20 

16 

Section  B— 

Heavy  Breeds. 

322 

25 

26 

26 

28 

27 

27 

29 

27 

24 

18 

28 

27 

323 

17 

25 

24 

27 

27 

30 

28 

24 

27 

26 

23 

27 

231 

23 

26 

23 

21 

28 

30 

16 

28 

IS 

26 

28 

324 

23 

23 

23 

2i 

29 

29 

26 

24 

27 

11 

96 

27 

316 

26 

21 

24 

28 

27 

20 

26 

21 

98 

19 

19 

8 

362 

23 

21 

23 

24 

28 

22 

27 

16 

?6 

12 

9,5 

24 

382 

21 

25 

21 

25 

26 

28 

28 

26 

19 

14 

25 

12 

319 

14 

23 

27 

29 

29 

22 

26 

22 

23 

9,0 

14 

17 

267 

21 

20 

22 

22 

25 

27 

25 

22 

25 

20 

12 

23 

347 

22 

22 

20 

15 

20 

23 

23 

20 

25 

24 

23 

22 

Second  Year. 
Section  D — Light  BreeAs. 


422 

23 

16 

3 

20 

22 

24 

24 

25 

30 

25 

21 

24 

432 

14 

11 

10 

22 

20 

23 

24 

24 

21 

26 

22 

9 

452 

2 

2 

17 

21 

2-t 

24 

25 

21 

24 

22 

22 

20 

453 

14 

12 

19 

22 

22 

22 

23 

25 

2! 

20 

23 

431 

8 

12 

23 

23 

24 

23 

21 

23 

22 

21 

21 

Section  E — 

leavi/  Breeds. 

B.  Whitelaw  :  Plymouth  Bock 

622 

14  [     9 

8 

21 

21 

25 

25 

23 

11 

21 

21 

20 

E.  J.  Kinnev:  Silver  Wyandotte 

531 

20  !  20 

17 

16 

13 

16 

22 

18 

15 

11 

18 

19 

R.  G.  Christie  &  Son :  Black  Orpington 

485 

9  i   ... 

16 

23 

11 

25 

23 

17 

10 

22 

11 

24 

R.  Whitelaw  :  Plymouth  Bock 

520 

6      ... 

11 

18 

20 

21 

23 

20 

20 

13 

24 

93 

W.  H.  Forsyth  :  Silver  Wyandotte   ... 

535 

7        2 

18 

15 

12 

22 

25 

22 

24 

12 

16 

21 

288 
287 
281 
278 
276 
276 
274 
270 
268 
263 


312 
305 
292 
291 
273 
271 
270 
266 
264 
259 


257 
225 
224 
223 
221 


219 
205 
200 
193 
196 


The  Detailed  Returns. 

The  following  tables  give  full  details  of  the  number  of  eggs  laid  by  the 
individuals  in  each  group  of  six  birds,  together  with  the  market  value  and 
weight  of  the  eggs.  The  figures  in  parenthesis  after  each  competitor's  name 
indicate  the  deaths  and  replacements  during  the  year. 
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Agricultural  Gazette  of  N.S.W. 


[May  2,  1918. 


Sixteenth   Annual   Competition. 
Section  A  (Light  Breeds). 


Owner  and  Breed. 
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1.  Mrs.  M.  Chalmers  (0),  Kog- 

arah  :   White  Leghorn.       j 

Market  Value,  £8  6s.  -ijd.       j 


22 

21 

18 

19 

20 

20 

20 

17 

20 

17 

18 

19  1 

2.   W.  H.  Cole(O).  Heathcote 
White   Leghorn. 
Market  Value,  £7  19s.  SJd. 


14 

17 

20 

9 

14 

11 

11 

20 

18 

19 

18 

20 

22 

24 

21 

2.S 

24 

2o 

21 

23 

24 

25 

22 

24 

24 

22 

24      23 

24  24 
23  21 
23  I  22 
24 
21 


23 

23 

20 

22 

18 

20 

21 

24 

18 

24 

18 

22 

254 
240 
252 
259 
254 
"240" 
249 
240 
253 
258 
251 


1491 


oz, 
26-8 
26-2 
25-4 
28-1 
26-4 
25-5 


25 

24-3 

25 

242 

25 

26-5 


3.  Pert  &  Dunn  (0),Arncliflfe 
Chinese  Langshan. 
Market  Value,  £7  17s.  7Jd. 


zo 

21 

20 

■A2 

27 

18 

14 

28 

2 

25 

29 

30 

27 

25 

28 

28 

21 

21 

22 

20 

23 

24 

25 

25 

22 
26 


239 
245 
231 
259 
223 
281 


20  9 

24-7 

22-4 

25 

25-7 

24-3 


4.  C.    Leach    (0),    Kevesby 
White  Leghorn. 
Market  Value,  £7  16s.  8id. 


5.  Mrs.  G.    Heed    (0),   Sefton 

Park  :  Wnite  Leghorn. 
Market  Value,  £7  7s.  4Jd. 


6.  A.  E.  Brown  (0),  Beecroft : 
Chinese  Lansshan. 
Alarket  Value,  £7  8s.  6|d. 


21 

21 

19 

21 

20 

21 

21 

23 

21 

19 

19 

20 

23 

2.S 

25 

21 

22 

21 

21 

23 

23 

22 

24 

24 

22 

23 

23 

19 

21 

22 

19 

21 

10 

21 

22 

21 

23 

23 

25 

24 

22 

17 

236 
221 
253 
260 
260 
233 


1463 


27 
27 
25 
26 
19 
24  J 


22 
23 
26 
24 


26 

23 

23 

13 

27 

28  , 

27 

25  ! 

27 

23 

27 

23 

IV 

i.T 

16 

13 

19 

16 

25 

26 

]7 

15 

22 

25 

226 
233 
212 
259 
2-16 
220 


1396 


215 
203 
2.34 
288 
222 
231 


24 

27-2 

25-6 

25-1 

24-2 

24 


7.  A.  Duffleld  (0),  Carlingford: 
White  Leghorn. 
Market  Value.  £6  !9s.  lOJd 


19 
I  20 
23 
23 
19 
22 


23 

24 

28 

26 

26 

31 

19 

21 

24 

23 

22 

24 

25 

22 

26 

21 

32 

24 

5 

20 

28 

19 

27 

23 

236 
257 
227 
197 
243 
218 


1378 


8.  W.    Maskell    (0),    Farley; 
White  Leghorn. 
Market  Value,  £7  7s.  6d. 


7  I 
20 
21 
20 

22   ! 

0   I 


14 

19 

18 

21 

22 

23 

21 

24 

18 

21 

21 

23 

25 

I  25 
j  23 
I  27 
'     0 

i  27 


21 
25 
17 
24 
0 
25 


221 
264 
243 
278 
104 
263 


24-8 

24-5 

24-5 

22-4 

24 

25-4 


9.  T  Partridge  (0),  Westraead 
White  Leghorn. 
Market  Value,  £7  3s.  3Jd. 


10.  Bella  Vista  Poultry  Farm 
(0),    Mt.    Druitt:     White 
Leghorn. 
Market  Value,  £7  5s.  6id. 


18 

13 

IV 

15 

17 

21 

18 

20 

21 

15 

14 

15 

17 

0 

1.5 

10 

20 

20 

6 
17 
20 
21 
23 
11 


23 

20 

24 

21 

26 

22 

21 

17 

12 

13 

25 

22 

188 
212 
259 
265 
230 
218 


1372 


232 
257 
265 
205 
165 
246 


27 

25 

25 

25 

24-5 

25-8 


26-1 
25-4 
24 
25-2 
I  24-8 
1370  I  25-2 


11.  M.  C.  Byrne  (0),  Revesby:' 

White  Leghorn.  j 

Market  Value,  £7  3s.  11  Jd.   I 


19 

20 

13 

22 

17 

19 

22 

24 

15 

18 

14 

15 

1  21 

17 

'  24 

21 

Of) 

20 

27 

25 

22 

19 

23 

19 

226 
236 
239 
246 
200 
214 


24 

'  24 

24 

24 

1  24 

1.361   !  24 


12.  Mrs.  E.  Hunt  (0),  Berowra 
White  Leahorn. 
Market  Value,  £7  2s.  e'd. 


16 


24 

26 

26 

23 

!  IS 

18 

20 

20 

24 

20 

21 

21 

23 

25 

23 

19 

21 

17 

19 

14 

21 

20 

23 

22 

27 

25 

24 

26 

22 

18 

18 

17 

22 

17 

14 

19 

24 

21 

13 

20 

21 

M 

15 

15 

24 

21 

19 

18 

275 
213 
226 
220 
198 
224 
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Sixteenth    Annual   Competition — continued. 
Section  A  (Light  Breeds) — continued. 


Owner  and  Breed. 
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13.   E.  T.    Rhodes   (O,  Ryde  : 

15 

12 

16 

22 

21 

20 

21 

19 

12 

15 

14 

18 

205 

02. 

27 

White  I.eshorn. 

13 

19 

17 

18 

18 

19 

20 

19 

20 

20 

12 

12 

207 

24 

Market  Value,  i7  3s.  6d, 

0 

21 

22 

23 

23 

24 

21 

24 

16 

17 

20 

21 

232 

24 

18 

20 

19 

19 

20 

22 

23 

20 

19 

19 

20 

18 

237 

27 

10 

20 

18 

19 

19 

20 

22 

18 

22 

16 

14 

19 

217 

27 

1 

14 

17 

17 

22 

14 

22 

23 

23 

24 

22 

19 

21 

238 

1336 

26-2 

1 

12 

3 

21 

24 

27 

25 

27 

26 

21 

11 

0 

197 

25 

14.  S.  P.  Simmons  (0),  Hurst- 

0 

17 

8 

5 

16 

20 

22 

20 

23 

20 

10 

0 

161 

25-8 

ville  :  White  Lecliorn. 

10 

20 

15 

20 

23 

23 

23 

22 

12 

20 

20 

22 

230 

24 

Market  Value,  £«  I2s.  6Jd. 

7 

23 

13 

23 

24 

26 

26 

23 

23 

22 

10 

3 

223 

24-2 

17 

10 

10 

22 

25 

26 

27 

26 

25 

22 

22 

19 

251 

24-5 

22 

16 

17 

11 

25 

25 

27 

22 

26 

21 

15 

20 

247 

1309 

24-9 

10 

16 

7 

14 

22 

24 

'24 

25 

27 

25 

11 

20 

225 

24 

l.'j.  A.   Greentree  (1),   Wilber- 

1 

0 

4 

20 

25 

22 

24 

24 

23 

16 

19 

22 

200 

24 

lorce  :  White  l.eglioin. 

1 

19 

20 

19 

22 

21 

15 

21 

26 

20 

8 

23 

215 

25-8 

Market  Vahic,  £6  14s.  SJd. 

1.-) 

12 

20 

22 

26 

24 

25 

23 

26 

23 

23 

26 

265 

24-7 

17 

20 

21 

20 

24 

18 

23 

15 

0 

0 

0 

0 

l.i8t 

25-8 

9 

19 

17 

19 

24 

22 

22 

24 

23 

18 

19 

22 

238 

1301 

24 

7 

19 

17 

21 

22 

25 

24 

25 

25 

22 

22 

20 

249 

24-5 

16.  B.  Carnell  (2),  Punchbowl. 

2 

18 

9 

20 

21 

20 

21 

23 

22 

li 

9 

19 

203 

24 

White  Leghorn. 

0 

22 

7 

14 

20 

19 

14 

21 

20 

19 

4 

7 

167 

25-8 

-Alarkct  V;vlue.  £6  13^.  2d. 

17 

21 

19 

18 

24 

23 

24 

22 

20 

12 

7 

0 

207t 

24  1 

0 

2 

20 

24 

23 

25 

26 

26 

27 

21 

9 

23 

226* 

26 

12 

18 
14  " 

21 

21 

23 

23 

22 

23 

24 

21 

18 

21 

247 

1299 

26-4 

13 

21 

20 

22 

20 

21 

21 

22 

18 

21 

22 

235 

^2Vf 

17.  L.  Graham  (0),  Rooty  Hill; 

8 

21 

21 

18 

21 

19 

19 

17 

24 

19 

22 

22 

231 

25-3 

White  Leghorn. 

7 

18 

13 

11 

22 

24 

22 

23 

20 

20 

14 

22 

216 

241 

Market  Value,  £6  15s.  3Jd. 

2 

22 

13 

0 

9 

25 

25 

27 

18 

21 

9 

22 

193 

17-3 

2 

10 

20 

18 

20 

21 

21 

23 

21 

3 

2 

0 

161 

25-6 

7 

22 

21 

20 

22 

23 

24 

24 

25 

22 

23 

22 

255  I  1291    1  25-8 

22 

23 

20 

18 

18 

20 

22 

20 

17 

6 

0 

13 

199                   24-8 

18.  A.  Windeyer  (1),  Beccroft  : 

13 

22 

21 

19 

0 

0 

0 

0 

0 

0 

0 

0 

75t                 25-7 

White  Leghorn. 

20 

22 

24 

25 

25 

24 

25 

25 

25 

25 

23 

24 

287                   24-5 

Market  Value,  £6  19s.  OJd. 

0 

0 

2 

25 

22 

22 

22 

24 

24 

21 

19 

21 

202                   26-1 

21 

23 

23 

24 

22 

22 

24 

20 

22 

19 

18 

15 

253                   24 

5 

27 

27 

26 

26 

27 

27 

25 

22 

26 

15 

10 

263      1279  !  22 

8 

14 

9 

15 

21 

20 

22 

24 

24 

18 

16 

0 

190 

26-9 

1 9.  L.    Bulluss  (0),  Glenfleld  : 

16 

17 

19 

20 

23 

17 

22 

24 

26 

24 

20 

18 

246 

241 

White  Leghorn. 

3 

20 

22 

22 

24 

21 

25 

20 

17 

5 

18 

20 

217 

21-9 

Market  Value,  £6  10s.  43d. 

13 

20 

16 

18 

22 

24 

24 

22 

23 

14 

11 

22 

229 

24-5 

28 

11 

15 

16 

23 

22 

24 

22 

25 

19 

0 

0 

200  i 

24-9 

13 

4 

19 

21 

22 

22 

22 

21 

18 

19 

1 

0 

182  '  1264 

25-4 

15 

23 

24 

22 

2t 

24 

26 

28" 

r28 

23 

16 

21 

274 

25 

20.  F.  C.Harders(0),Ingleburn : 

8 

12 

7 

7 

21 

22 

25 

22 

23 

22 

20 

12 

201 

25-2 

White  Leghorn. 

3 

21 

9 

12 

19 

20 

21 

22 

14 

17 

20 

21 

199 

24 

Market  Value,  £6  6s.  5|d. 

4 

0 

0 

6 

23 

24 

25 

24 

25 

22 

19 

6 

178   1 

25 

5 

6 

19 

18 

21 

24 

25 

24 

26 

22 

13 

15 

217 

25-4 

20 

12 

16 

11 

23 

18 

23 

15 

27 

21 

2 

0 

188   1  1257 

25-5 

4 

24 

25 

27 

20 

23 

13 

24 

16 

15 

18 

25 

234 

24-9 

21.  C.     Banks     (0),      Central 

0 

0 

17 

25 

23 

18 

26 

22 

18 

10 

27 

13 

199 

24-8 

Bankstown    :           Chinese 

16 

24 

22 

22 

26 

25 

23 

13 

13 

8 

1 

1 

194 

25-6 

I.ansshan. 

0 

1 

18 

19 

24 

17 

21 

22 

16 

13 

14 

18 

183 

28-4 

Market  Value,  £6  10s.  TJd. 

0 

25 

9 

26 

15 

18 

20 

16 

13 

13 

8 

13 

176 

28-8 

13 

25 

14 

29 

22 

29 

19 

18 

24 

19 

18- 

29 

259      1245  i  21-3 

4 

20 

1  21 

20 

23 

22 

22 

21 

22 

24 

13 

20 

232 

27 

22.   G.  White  (1),  Willoughby 

19 

19 

16 

20 

21 

22 

23 

22 

25 

22 

17 

22 

248 

27 

White  Leghorn. 

22 

23 

22 

23 

14 

0 

0 

0 

0 

0 

0 

0 

104t 

25-8 

Market  Value,  £6  16s.  OJd. 

6 

15 

To 

13 

18 

20 

16 

16 

5 

13 

8 

1 

141 

27 

13 

21 

21 

21 

22 

25 

24 

25 

27 

23 

21 

25 

268 

25 

18 

21 

1  19 

20 

23 

22 

23 

23 

I  22 

21 

19 

19 

;     260      1243  1  26-5 

12 

21 

18 

14 

20 

22 

23 

15 

15 

20 

17 

16 

1     213 

29-6 

23.  O'Hearn    Bros.    (0),    West 

1 

22 

19 

8 

22 

22 

22 

18 

17 

21 

19 

12 

!     203 

24-8 

Maitland  ;  White  Leghorn. 

17 

20 

19 

20 

22 

22 

24 

23 

21 

21 

20 

17 

1     246  ' 

25-2 

Market  Value,  £6  9s.  IJd. 

9 

14 

13 

20 

24 

23 

22 

23 

11 

1 

11 

173 

25-5 

18 

10 

13 

21 

22 

22 

24 

25 

24 

21 

16 

12 

228 

24 

17 

19 

20 

22 

19 

23 

23 

17 

10 

1     3 

0 

0 

173   i  1236 

24 

0 

1 

19 

21 

23 

24 

24 

25 

t  27" 

22 

19 

1  21 

226 

25-2 

24.  G.  A.  Steele  (0),  Kogarah  : 

0 

6 

18 

24 

23 

22 

22 

21 

!  23 

17 

16 

20 

212 

24-8 

White  Leghorn. 

0 

0 

3 

25 

30 

30 

30 

26 

27 

10 

28 

28 

237 

24 

Market  Value,  £6  Os.  lOd. 

17 

15 

4 

11 

18 

20 

14 

21 

!  21 

5 

1 

0 

147 

24-5 

21 

8 

24 

20 

24 

24 

23 

23 

27 

20 

0 

0 

214 

1  24-8 

0 

1 

18 

21 

21 

22 

19 

21 

22 

19 

17 

19 

200 

1236  i  24-3 

*  Bird  replaced  ;  score  struck  out.        t  Bird  died  :  not  replaced. 
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Sixteenth   Annual   Competition — continued. 
Section    A    (Light  Breeds) — continued. 


Owner  and  Breed. 

i 

< 

pi 

i 

PJ 

P 

1-5 

1 

< 

i 

o 

t4 

1 
1 

i 

g 

Individual 
Totals. 

Group 
Totals. 

Weight 
per  dozen. 

25.  D.  Murchison  (0),    Canley 

19 

18 

11 

16 

23 

22 

24 

25 

24 

24 

23 

18 

247 

i  oz. 

27-8 

Vale  :   White  Leghorn. 

17 

5 

20 

19 

22 

22 

21 

21 

21 

22 

19 

20 

229 

25-2 

Market  A'alue,  £6  5s.  lOd. 

20 

23 

18 

22 

23 

20 

21 

18 

17 

11 

0 

0 

193 

27-5 

20 

15 

10 

21 

21 

22 

22 

20 

25 

14 

0 

14 

204 

26-9 

2 

16 

19 

19 

21 

22 

24 

20 

24 

20 

13 

0 

200 

27-4 

0 

0 

11 

11 

17 

21 

23 

24 

26 

23 

2 

0 

158  1  1231 

26 

16 

21 

21 

18 

18 

13 

1 

0 

0 

0 

0 

0 

108 

24-8 

26.  P.    C.   Pratt    (0),    Helens- 

7 

0 

18 

24 

24 

26 

27 

17 

21 

16 

10 

7 

197 

25-4 

burgh  :  White  Leghorn. 

1 

14 

22 

16 

21 

21 

23 

23 

21 

22 

16 

7 

207 

24-2 

Market  Value,  £6  -is.  lOJd. 

0 

17 

24 

26 

27 

26 

26 

24 

27 

24 

21 

22 

264 

25-5 

3 

14 

21 

19 

22 

22 

23 

22 

23 

18 

19 

17 

223 

24 

10 

11 

6 

16 

23 

24 

24 

22 

23 

18 

20 

22 

219 

1218 

25 

20 

15 

18 

18 

21 

26 

29 

27 

31 

27 

20 

16 

268 

24-3 

27.  W.  H.  Applcyarri    (0)  Old 

6 

0 

0 

24 

25 

26 

25 

25 

28 

22 

18 

14 

213 

24-8 

Guildford  :  Vhite  Leghorn. 

0 

0 

10 

18 

22 

22 

22 

23 

26 

23 

19 

20 

205 

241 

Market  Vainc,  £5  17''.  3id. 

1 

0 

3 

21 

20 

23 

19 

22 

21 

6 

21 

18 

175 

26-9 

4 

0 

6 

19 

23 

24 

26 

23 

7 

3 

1 

0 

136 

26 

20 

19 

11 

11 

25 

25 

25 

27 

27 

23 

6 

0 

219 

1216 

24-8 

IS 

21 

18 

20 

20 

23 

22 

21 

23 

21 

19 

19 

245 

24 

28.  Mrs.  F.  Skinner  (0),  (Central 

20 

20 

5 

9 

23 

25 

25 

26 

25 

20 

10 

0 

208 

24-5 

Bankstown  :    White  Leg- 

17 

10 

4 

20 

19 

21 

23 

20 

25 

20 

16 

10 

205 

24  3 

horn. 

5 

16 

7 

0 

15 

19 

20 

21 

22 

21 

19 

17 

182 

241 

Market  Value,  £6  3s.  7id 

3 

14 

21 

24 

24 

25 

28 

25 

28 

23 

20 

23 

2.58 

24-5 

0 

0 

1 

20 

14 

19 

21 

19 

4 

19 

0 

0 

117 

1215 

25-5 

1 

4 

13 

2i 

22 

25 

20 

26 

29 

24 

24 

21 

236 

27b 

29.  W.   Hirst  (0),  Blacktown  ; 

5 

16 

13 

18 

21 

21 

24 

20 

22 

20 

18 

15 

213 

28-4 

White    Leghorn. 

1 

7 

11 

7 

19 

19 

17 

18 

18 

13 

1 

0 

131 

24 

Market  A'alue,  £5  12s.  8id. 

0 

0 

0 

9 

23 

2i 

24 

24 

25 

24 

20 

2 

174 

24  9 

16 

18 

16 

17 

21 

22 

25 

23 

24 

9 

4 

20 

215 

24-9 

3 

0 

0 

14 

22 

24 

25 

24 

28 

25 

17 

18 

200 

1169 

27-5 

0 

9 

18 

16 

iO 

22 

16 

16 

16 

10 

10 

0 

159 

24 

30.  D.  Kennedy  (0),  East  Hills 

1 

0 

19 

21 

22 

21 

25 

22 

23 

23 

17 

12 

206 

24 

White  Leshorn. 

0 

18 

1? 

17 

21 

21 

24 

21 

21 

21 

19 

19 

221 

25 

Market  Value,  £5  14s.  4Jd. 

4 

15 

1 

22 

22 

22 

21 

20 

21 

2 

0 

101 

22-8 

0 

15 

14 

8 

21 

20 

23 

24 

23 

19 

18 

8 

193 

24-5 

0 

13 

20 

22 

24 

23 

23 

21 

21 

19 

15 

22 

223      1163 

24  1 

22 

12 

20 

]8 

24 

24 

26 

24 

27 

23 

23 

23 

266 

25-5 

31.  CO.  Kennettd),  Glenfield  : 

18 

9 

18 

19 

23 

21 

21 

21 

22 

20 

17 

8 

217 

24  2 

White  Leghorn. 

23 

15 

21 

22 

23 

23 

23 

16 

20 

19 

18 

17 

240 

27-7 

Market  Value,  £0  3s.  lOd. 

18 

18 

13 

21 

11 

0 

2 

2 

1 

0 

0 

0 

86 

22-5 

9 

9 

14 

9 

18 

21 

22 

23 

23 

21 

20 

20 

209 

26-7 

15 

12 

16 

9 

18 

17 

20 

12 

13 

0 

0 

0 

132t 

1150 

24-3 

11 

18 

7 

14 

23 

23 

24 

25 

27 

23 

21 

23 

239 

27-9 

32.  G.  Speed  i.l),  Mt.  Druitt : 

9 

10 

6 

11 

22 

21 

16 

10 

8 

0 

6 

0 

119t 

25-6 

White  Leghorn. 

12 

16 

11 

16 

18 

20 

17 

12 

18 

20 

20 

17 

197 

25-4 

Market  Value,  £.5  ISs.  OJd. 

9 

16 

17 

20 

22 

23 

20 

14 

8 

16 

16 

9 

190 

27-9 

10 

19 

6 

15 

20 

19 

20 

21 

19 

18 

3 

0 

170 

27-1 

6 

18 

20 

22 

23 

22 

22 

25 

22 

17 

11 

229 

1144 

24-5 

16 

17 

15 

27 

13 

23 

21 

12 

15 

27 

12 

10 

208 

24-8 

33.  F.  J.  Morison  (0),  Xowra 

23 

13 

10 

19 

17 

16 

17 

12 

17 

15 

11 

13 

183 

24-3 

Chinese  Langshan. 

26 

18 

22 

12 

20 

18 

25 

18 

16 

15 

18 

20 

228 

20-9 

Alarket  Value,  £6  5s.  2id 

0 

23 

23 

18 

18 

18 

21 

11 

14 

21 

16 

12 

201 

24 

16 

6 

20 

10 

24 

12 

12 

3 

0 

1 

2 

11 

117 

24 

18 

10 

26 

9 

24 

20 

17 

5 

18 

16 

20 

12 

195  1  1132 

24 

17 

4 

10 

10 

16 

20 

22 

20 

17 

0 

0 

16 

152 

27-1 

34.  J.  S.  Crittle  (1),  Eastwood  : 

13 

20 

21 

18 

23 

0 

0 

0 

0 

0 

0 

0 

95 1 

25-6 

White  Leghorn. 

5 

11 

U 

20 

23 

26 

25 

23 

24 

21 

15 

10 

214 

24-4 

Market  Value,  £5  16s.  9d. 

0 

22 

19 

21 

23 

23 

21 

20 

23 

21 

21 

15 

229 

24 

3 

9 

20 

22 

22 

24 

24 

24 

26 

24 

15 

23 

236 

271 

7 

20 

19 

19 

21 

20 

15 

19 

21 

19 

11 

5 

196 

1122 

25-2 

5 

11 

20 

17 

21 

21 

24 

21 

15 

20 

16 

11 

202 

27-9 

35.   B.  Dryburgli   (1),    Punch- 

14 

7 

0 

1 

5 

14 

19 

23 

28 

24 

23 

16 

174 

27  1 

bowl  :  White  Leghorn. 

4 

4 

6 

9 

16 

19 

20 

18 

14 

13 

9 

3 

135 

26 

Market  Value,  £5  I3s.  8Jd. 

5 

14 

21 

21 

23 

23 

23 

22 

22 

12 

18 

24 

228* 

25-8 

11 

21 

21 

18 

21 

22 

22 

19 

12 

9 

6 

17 

199  I 

24-5 

5 

1 

15 

19 

21 

19 

14 

5 

17 

18 

19 

18 

171   1  1109  1  25-8 

21 

11 

15 

5 

21 

24 

23 

20 

24 

9 

0 

21 

194 

25-8 

36.  Mrs.  W.   V.   Hopkins    (0), 

0 

4 

10 

8 

0 

1 

0 

0 

0 

0 

0 

0 

23 

24-8 

Westmead  :     White    Leg- 

7 

18 

17 

5 

25 

26 

26 

28 

5 

8 

0 

0 

165 

24 

horn. 

1 

6 

23 

19 

20 

21 

22 

21 

22 

25 

19 

16 

215 

25-7 

Market  Value,  £5  12s.  id. 

14 

21 

21 

20 

22 

25 

25 

26 

27 

24 

23 

22 

270 

24-5 

1 

18 

20 

21 

18 

20 

19 

8 

14 

20 

23 

23 

205  ;  1072  1  24-7 

Bird  replaced  ;  score  struck  out.        t  Bird  died  ;  not  replaced. 
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Sixteenth   Annual   Competition — continued. 
Section    A    (Light  Breeds) — continued. 


Ow-ner  and  Breed. 

p. 
< 

>. 

Irs 

1-5 

-9! 

s 

P. 
CO 

1    ° 

1 

> 

c 

o 
.a 
S 

o 

P 

g 
1-5 

g 

o 

1 
1 

i 

Group 
Totals. 

tea 
'53  iH 
^  P. 

37.  J.  McGregor  (0),  Brookvale, 

16 

7 

16 

10 

19 

18 

10 

16 

9 

14 

13 

9 

157 

oz. 

24-8 

Manly  :    White  Leghorn. 

0 

6 

12 

1 

13 

9 

0 

5 

15 

12 

13 

14 

105 

25-8 

Market  Value.  £5  9s.  SJd. 

7 

11 

21 

20 

22 

24 

24 

25 

27 

24 

19 

23 

247 

241 

19 

17 

21 

18 

22 

24 

25 

5 

7 

8 

6 

1 

173 

25 

8 

7 

14 

12 

22 

23 

20 

22 

25 

19 

21 

18 

217 

25-7 

13 

8 

15 

12 

17 

14 

10 

13 

17 

12 

6 

9 

146 

1045 

28-4 

12 

8 

19 

23 

24 

2:< 

24 

25 

26 

23 

23 

27 

257 

24-3 

38.  J.  J.  McKenna,  Junior  (1), 

12 

18 

10 

16 

18 

15 

20 

19 

23 

17 

12 

17 

197 

25-2 

Rouse   Hill:    White   Leg- 

18 

14 

14 

4 

24 

21 

22 

22 

24 

21 

20 

18 

212 

25 

horn. 

5 

3 

i 

1.5 

21 

2i 

20 

21 

21 

IS 

9 

9 

170 

22-8 

Market  Value,  £5  6s.  5d. 

17 

0 

0 

0 

4 

13 

0 

3 

0 

0 

0 

0 

37t 

24 

0 

0 

0 

4 

23 

21 

22 

20 

23 

25 

22 

20 

170 

1043 

26-7 

9 

19 

19 

20 

1  1 

0 

0 

0 

0 

0 

0 

0 

78t 

27 

39.   S.  McUlwraith  (2),  Hoxton 

1 

3 

20 

24 

27 

19 

24 

23 

26 

20 

19 

21 

227 

22-4 

Park :    White  Leghorn. 

0 

0 

11 

1.5 

15 

15 

15 

21 

24 

17 

20 

15 

168 

27 

Market  Value,  £5  lis.  .5d. 

19 

20 

22 

23 

26 

25 

20 

23 

25 

21 

23 

23 

276 

24 

0 

10 

17 

18 

19 

16 

12 

20 

21 

21 

17 

21 

197 

24 

14  J 

18 

17 

16 

14 

11 

5 

0 

0 

0 

0 

0 

95 1 

1041 

24 

2 

0 

1 

0 

20 

20 

23 

14 

6 

6 

0 

0 

92 

26-2 

40.  B.  Chrystal  (0),Pimchbowl : 

3 

17 

'   1 

9 

20 

22 

21 

22 

26 

23 

10 

0 

180 

25 

White  Leghorn. 

1 

0 

14  ! 

20 

22   i 

23 

24 

23 

25 

21 

6 

21 

200 

26-7 

Market  Value,  £4  10s.  OJd. 

16  1 

10 

20 

16 

21 

23 

22 

18 

17 

13 

4 

1 

181 

27 

8 

17 

17 

16 

17 

20 

12 

20 

12 

8 

5 

3 

155 

25-8 

11 

° 

0 

10 

12  1 

10 

o 

0 

12 

19 

11 

25 

115 

923 

24 

t  Bird  died;  not  replaced. 


Section    E   (Heavy  Breeds). 


1.  C.  Jiidson(O),  Thornleigh: 

14 

23 

27 

29 

29 

22 

26 

22 

23 

20 

14 

17 

266 

>    oz. 
1  24-3 

Bliifk  Orpington. 

6 

0 

22 

26 

29 

25 

23 

22 

21 

V 

26 

19 

228 

28-8 

Market  Value,  £8  12s.  3d. 

0 

23 

24 

22 

29 

25 

22 

11 

25 

13 

10 

7 

211 

t  26-4 

25 

26 

26 

28 

27 

27 

29 

27 

24 

18 

28 

27 

312 

1  25-2 

17 

25 

24 

27 

27 

30 

28 

24 

27 

26 

23 

27 

305 

26-2 

23 

23 

23 

23 

29 

29 

26 

24 

27 

11 

26 

27 

291 

1613      24-3 

3 

0 

17 

23 

24 

21 

2:i 

24 

13 

21 

22 

22 

213                1  27-5 

2.  G.  Hopping  (0),  Ingleburn : 

11 

22 

21 

22 

20 

24 

19 

21 

24 

21 

17 

14 

236                1  28-6 

Black  Orpington. 

9 

8 

18 

21 

22 

21 

21 

23 

18 

20 

17 

17 

215                ;  27-6 

Market  Value,  £7  10s.  5|d. 

21 

25 

21 

25 

26 

28 

28 

26 

19 

14 

25 

12 

270 

24 

8 

21 

22 

23 

25 

22 

22 

23 

13 

21 

23 

20 

243 

27-6 

22 

23 

20 

25 

23 

25 

25 

18 

22 

19 

5 

18 

245 

1422      26-5 

12 

21 

20 

20 

25 

25 

25 

23 

23 

18 

22 

19 

253 

27-5 

3.  P.  C.  McDonnell  (0),  Bee- 

0 

17 

13 

20 

22 

22 

23 

18 

13 

17 

22 

15 

202 

24-3 

croft  :  Black  Orpington. 

4 

12 

13 

15 

21 

24 

25 

25 

27 

22 

17 

11 

216 

25-2 

Market  Value,  £7  4s.  9id. 

9 

20 

24 

27 

27 

20 

19 

22 

19 

25 

25 

6 

243 

26-8 

4 

26 

23 

26 

27 

25 

21 

23 

24 

9 

18 

23 

249 

24 

21 

22 

12 

20 

22 

24 

13 

19 

19 

9 

14 

17 

212 

1375      24 

0 

0 

0 

20 

26 

27 

23 

26 

16 

23 

24 

29 

214                   25-4 

4.  K.  F.  Silcock  (0),  Tenter- 

13 

16 

22 

21 

25 

25 

26 

26 

9 

23 

23 

22 

251                ,  24-9 

field  :   Silver  Wyandotte. 

a 

10 

19 

20 

23 

24 

2i 

22 

14 

19 

20 

25 

231 

26 

Market  Value,  £7  Os.  7}d. 

0 

8 

22 

21 

21 

11 

22 

20 

20 

22 

5 

16 

188 

24 

2 

9 

21 

23 

26 

24 

25 

24 

24 

22 

20 

23 

242 

24-9 

19 

11 

23 

25 

24 

24 

26 

25 

24 

6 

11 

26 

244  1   1370 

24 

1 

7 

21 

20 

19 

9 

22 

21 

14 

13 

14 

11 

172  1             ,  25-2 

5.  A.    R.     :Miles    (0),    Sefton 

23 

20 

18 

17 

21 

23 

12 

25 

13 

15 

18 

21 

226  1             !  27-5 

Park :  Black  Orpington. 

23 

13 

20 

24 

26 

17 

19 

16 

16 

10 

24 

9 

217 

21 

Market  Value,  £7  5s.  Id. 

26 

21 

24 

28 

27 

26 

26 

21 

28 

19 

19 

8 

273 

28-2 

25 

20 

11 

22 

24 

25 

26 

12 

15 

23 

24 

24 

251 

27-4 

23 

19 

0 

21 

27 

23 

16 

12 

14 

14 

11 

12 

192 

1331 

25-2 

6 

1 

18 

25 

16 

15 

11 

8 

16 

12 

19 

15 

162  !             ,  29-6 

0.  J.  Roberts  (0),  Wentworth- 

24 

24 

22 

21 

24 

23 

25 

16 

21 

18 

10 

22 

250 

27-3 

ville  :  Black  Orpington 

0 

23 

12 

20 

28 

23 

27 

24 

26 

24 

24 

23 

254 

24 

Miirket  Valu>',  £6  19s.  4Jd. 

0 

12. 

6 

15 

21 

25 

21 

24 

21 

11 

17 

19 

192 

26-9 

n 

22 

23 

20 

22 

23 

17 

15 

17 

10 

23 

14 

217 

26-4 

20 

22 

20 

22 

23 

17 

21 

19 

17 

9 

16 

21 

227  ,  1302      26 
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Sixteenth   Annual   Competition — continued. 
Section    B    (Heavy  Breeds) — continued. 


Owner  and  Breed. 


>> 

S 

>> 

S) 

P. 
< 

i2 

3 

t-s 

l-J 

p 
< 

B 
> 

s 
i 

§ 

1-5 

tX 

1 

0.i£ 
K  O 

OH 

7.    J.    T.    Brett    (0),    South 
Granville :    Black  Orping- 
ton. 
Market  Value,  £7  2s.  Od. 


8.  H.  Bastin  (0),  Sefton  Park 
Croad  Langs lian. 
Market  Value,  £6  17s.  Ud. 


9.  T.   Pritrhard  (0),  Lawson  : 
Black  Orpington. 
Market  Value,  £0  10s.  6Jd. 


25  19 
29  10 
24      25 

26  I  19 
20  i  23 
26  i   24 


22 

20 

11 

8 

2t 

18 

10 

3 

24 

12 

18 

15 

24 

13 

12 

13 

23 

20 

25 

24 

13 

12 

16 

14 

24 
25 
27 
28 
26 


)8 

23 

22 

15 

12 

13 

22 

18 

17 

13 

12 

22 

14  21 
13  ;  19 
22  1  12 

15  1  15 
12  13 
24      18 


1 

12 

19 

8 

5 

19 

9 

9 

26 

4 

0 

4 

7 

23 

24 

0 

11 

19 

90 

23 

20 

1(1 

21 

24 

25 

24 

26 

27 

18 

19 

21 

23 

19 

20 

25 

26 

25 

22 

19 

22 

18 

21 

13 

218 

5 

184 

0 

197 

24 

233 

22 

259 

13 

191 

1282 


oz. 
25-5 

25 

24-8 

20-9 

24-8 

22-4 


240 
246 
217 
225 
;60 
J193 
179' 
232 
233 
182 
249 
205 


1281 


1280 


26 

24-3 

27-6 

21 -li 

27-8 

26 

24' 

252 

27-8 

24-9 

24 

26 

24 

25-8 

26-2 

26-2 

24 

25-4 

24 

25-2 

25-8 

24-8 

27 

24-4 


10.  E.  D.  Green  (0),  Horiisby 
Black  Orpington. 
Market  Value,  £7  Os.  2fd. 


11.  A.  Hughes  (0),  Blacktown 
Black  Orpington. 
Market  Value,  £6  12s.  41d 


12 

21 

21 

21 

18 

23 

24 

8 

22 

25 

16 

22 

19  , 
22  I 
13  I 
13  j 

9  ! 


22 

22 

15 

26 

19 

19 

18 

18 

13 

21 

16 

18 

26 

24 

21 

11 

21 

13 

22 

22 

10 

25 

13 

9 

19 

6 

22 

24 

11 

11 

241 
248 
163 
194 

258 
170 


1274 


17 

23 

19 

0 

0 

0 

6 
23 

16  i 

2^  i 

18 

24 

2 

17 

27 

26 

22 

19 

12.  G.  E.  Holme.s  (0),  Longuc- 
ville:  Black  Orpington. 
Market  Value,  £6  lis.  2:jd. 


17 
22 
23 
25 
23 
16 


21 
24 
20 
25 
25 
12 


25 

24  1 

27 

26  ! 

24 

24 

26 

24  1 

20 

21 

27 

20 

13.   R.  W.   E,ay  (0),   Carling- 
ford :  Silver  Wvandotte. 
Market  Value.  £6  7s.  1  OJd- 


1 

0 

0 

6 

10 

la 

21 

20 

22 

12 

14 

19 

12 

19 

15 

0 

9 

20  ; 

14.     D.    Ken  way     (1),     West 
Pennant      Hills :       Black 
Orpington. 
Market  Value,  £6  8s.  lOd. 


18 
20 
23 
21 
24 
I  24 


28 

16 

22 

24 

25 

27 

19 

24 

25 

20 

25 

24 

18 

12 

21 

16 

22 

25 

26 

9 

24 

14 

23 

17 

18  I 

24  I 
23  1 
17  j 
21 
11 


183 
271 
235 
183 
243 
152 


220 
223 
172 
231 
226 
193 


154 
197 
264 

213 
212 
202 


1267 


1265 


25-1 

24 

25-2 

25-6 

24 

26-4 


1  1" 

9 

'  25 

26 

15 

15 

19 

22 

24 

22 

26 

22 

5.    J.   Turner    (0),    Moruya: 

Silver  Wvandotte. 
Market  Value.  £6  15s.  3id. 


16.  G.  Howell  (0),  Wentworth- 
ville  :  Silver  Wyandotte. 
Market  Value,  £6  4a.  95d. 


17.  J.    England    (1),    Dundas 
Butt  Orpington. 
Marlcet  Value,  £6  12s.  8:]d 


18.     J.    Gillies     (0),     Killara 
Rhode  Island  Red. 
Market  Value,  £5  193.  3id. 


22 

15 

21 

13  , 

23 

27 

18 

14 

7 

18 

21 

23  ! 

20 

25 

19 

23 

21 

25 

28 

30 

14 

27 

9 

25  I 

11 

16 

24 

23 

10 

21 

16 

9 

11 

20 

8 

7 

9   13 

0   0 

18  i  16 

18   2 

26  I  28 

8  1  15 


146' 
251 
184 
222 
237 
194 


12:i4 


24 
24 
24 
25'8 
24 
24-3 
'26-2 
24 
27-5 
251 
243 
24-8 


167 
158 
185 
216 
292 
211 


1229 


11 

15 

18 

14 

25 

10 

13 

15 

20 

20 

16 

16 

22      21 
21      14 


166 

] 

218 

1 

240 

162 

1 

237 

195 

1218  1 

24 
24-9 
25-4 
24 
24 

_24  _ 
19-7 
19-7 
24 
21-6 
24 
20-9 


18 
13 
16 
3 
16 
11 


2=i 

16 

22 

23 

24 

24 

19 

21 

23 

25 

19 

22 

13 
20 


23  23 

20  19 

28  24 

16  20 


240 

192 

190 

177t 

230 

' 

160 

1189 

25-2 

24 
24-8 
25-7 
24 


142  I 
196 
244  ! 
174  I 
231  ; 
184  1  1171 


271 
24-8 
26-4 
25-6 
26-4 
24-8 


*  Bird  replaced ;  score  struck  out. 


t  Bird  died  ;  not  replaced. 
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Sixteenth   Annual   Competition — continued. 


Section 

B 

^Heavy 

Breeds) — continued. 

Owner  and  Breed. 

1 
< 

>, 

o 

CI 
3 

1-5 

1-5 

3 
< 

i 

October. 
November. 

1 

a 

§ 
ft 

& 

OS 

P 

a 
4 

1 

1 

Individual 
Totals. 

Group 
Totals. 

Weight 
per  dozen. 

19.  F.  Clayton  (0),  Blacktown ; 

13 

23 

12 

7 

23 

27 

28 

26 

27 

25      21 

19 

251  ; 

oz. 

24 

Rhode  Island  Red. 

17 

25 

20 

22 

27 

25 

24 

22 

23 

12        3 

1 

221 

25-2 

Market  Value,  £5  19s.  2id. 

23 

22 

18 

24 

24 

22 

20 

18 

21 

19      18 

18 

217 

25-2 

0 

0 

8 

24 

24 

20 

20 

19 

20 

10      15 

14 

ISO 

24-9 

0 

0 

1 

7 

23 

24 

11 

12 

23 

0        0 

0 

101   , 

252 

16 

5 

22 

11 

17 

17 

17 

14 

11 

11      17 

7 

165  1  1105 

25 

12 

19  1  20 

20 

24 

24" 

26 

17  1  25 

4 

23 

22 

236 

24 

20.    C.    Bloomfleld    (0),    Wil- 

17 

21   i  22 

22 

26 

26 

13 

15  1  17 

9 

25 

18 

231 

25-2 

loughby :    Black    Orping- 

4 

0        0 

2 

27 

27 

20 

22   I  14 

17 

26 

1 

160 

26  9 

ton. 

3 

0        0 

7 

28 

17 

16 

18  j  19 

11 

14 

12 

140 

28  4 

Market  Value,  £5  19s.  8d. 

6 

18  !  20 

24 

25 

18 

10 

16  !  17 

1 

7 

21 

189  , 

24-8 

4 

19     21 

26 

25 

21 

17 

16  1  20 

3 

19 

10 

201      1157 

25-6 

0 

13 

23 

23 

26     25  1  21 

4       0 

4 

2 

2 

143 

25-2 

21.  A.    Chick    (0),    Beecroft : 

0 

0 

21 

24 

24      25 

25 

24      13 

8 

22 

4 

190 

25-7 

Black   Orpington. 

20 

23 

23 

24 

23     21 

13 

0        0 

0 

1 

5 

153 

24 

Market  Value,  £0  Is.  Od. 

0 

20 

23 

23 

24     24 

12 

15      16 

17 

6 

22 

202 

24 

4 

24 

24 

23 

24     24 

22 

18  i  24 

19 

22 

24 

252 

24-8 

12 

20 

22 

18 

18      20 

22 

20   1  12 

8 

19 

11 

202  •  1142 

24-3 

0 

0 

"4" 

24 

29  1  29      27 

11 

24 

8  !  26 

10 

192 

24-5 

22.  A.  Benson  (0),  Ingleburn  : 

17 

21 

20 

20 

22  i  25      18 

18 

19 

17        9 

15 

221 

264 

Black  Orpington. 

2 

11 

20 

24 

29  !  12        1 

9 

6 

16        3 

7 

140 

26-4 

Market  Value,  £5  18s.  2id. 

3 

26 

17 

24 

25      18      23 

16 

17 

21      19 

14 

223 

250 

5 

14 

23 

23 

19      19  1  17 

12 

19 

8  i  23 

13 

195 

22-4 

12 

11 

15 

11 

22  !  14  1  15 

17 

12 

11  )  14  1     8 

162      1133 

24-4 

0 

22 

19 

19 

16 

23   ,  22 

12 

22 

17 

14     11 

197 

27-6 

23.  H.  C.  Cameron  (0),  Walls- 

0 

1 

25 

24 

24 

23  1   26 

15 

16 

20 

5     18 

197 

24-8 

end  :   Black  Orpington. 

0 

21 

24 

18 

22 

26      10 

9 

5 

8 

5 

8 

156 

251 

Market  Value,  £5  15s.  7d. 

0 

20 

22 

20 

18 

23  1  25 

25 

22 

23 

21 

15 

234 

25  9 

0. 

0 

9 

20 

24 

24  j  23 

20 

20 

19 

9 

13 

181   [ 

25  3 

18 

8 

20 

14 

8 

15      16 

16 

14 

12  1  16 

11 

168  ;   1133 

27-4 

1 

0 

0 

16 

20 

24 

25      23      12 

23 

6 

"23 

173 

28-: 

24.  A.  R.    Kennedy  (1),   Oar- 

5 

0 

14 

24 

24 

26 

25      24 

9 

14 

17 

22 

2C4 

24-5 

lingford :    Black    Orping- 

1 

0 

0 

0 

0 

0 

0        0 

0 

0 

0 

0 

It 

24 

ton. 

8 

28 

26 

14 

29 

18 

30      12 

16 

24 

14 

8 

227 

25-3 

Market  Value,  £5  I7s.  6id. 

15 

22 

21 

22 

24 

25 

23      22 

15 

24 

14 

24 

251 

25-4 

24  1  26 

25 

24 

25 

14 

17  1  25 

15 

21 

14 

28 

258      1114 

24 

0 

0 

12 

23     24 

10 

20  1  14 

13 

6 

19 

12 

153 

24-3 

25.  J.  F.  Balrymple  (1),  Peak- 

10 

0 

10 

21   .  22 

28 

23  i  22 

23 

20 

20 

21 

215 

29-5 

hurst  :   Rhode  Island  Red. 

23 

23 

13 

1   1  12 

15 

25      12 

27 

8 

22 

15 

196 

254 

Market  Value,  £5  10s.  2|d. 

10 

11 

17 

20  1  23 

24 

21-     23 

19 

15 

8 

24 

215 

27-9 

15 

10 

8 

8  1  24 

24 

24      13 

16 

16 

16 

8 

182 

24-9 

0       0 

0 

22  1  29      27 

28  '  27 

6 

0 

0 

0 

130      1100 

24-5 

0 

0 

0 

18 

22 

16  1     7 

0 

0 

0  I     0 

0 

63t| 

26-9 

26.  L.  H.  Earl  (1),  Arnclifle : 

1 

21 

24 

23 

27 

28  1  21 

14 

16 

18      17 

4 

214   1 

27-5 

Black  Orpington. 

14 

26 

22 

22 

26 

27      18 

26 

16 

8  !   23 

7 

235 

25-5 

ilarket  Value,  £5  9s.  7Jd. 

2 

0 

"o 

'9 

26 

24  !  22 

19 

19 

18 

15 

IS 

172 

25-8 

2 

6 

17 

23 

24 

21   ;  22 

20 

23 

8 

17 

16 

198  j 

281 

18  i   22 

14 

20 

24 

22      21 

21 

20 

8 

14 

1 

205      1087 

26  9 

12  1  14 

16 

16 

18 

19  1  22 

22 

22 

18 

14      18 

211 

251 

27.  H.    W.    T.    Hambly    (0), 

13  1  20 

10 

12 

22 

23 

18 

24 

23 

22 

18      19 

224 

25-2 

Mascot :  Plymouth  Rock. 

5  !  14 

7 

11 

19 

23 

26 

25 

16 

10 

12      17 

185  ; 

24 

Market  Value,  £5  14s.  3|d. 

8       9 

10 

0 

4 

2 

4 

3 

1 

8 

0        0 

49 

24 

5 

21 

2-1 

22 

26 

26 

22 

19 

18      19 

22  1  23 

247 

261 

3 

22 

7 

4 

26 

17  1  23 

15 

U  '  15 

15  1     9 

167  1  1083 

26-9 

0 

0        2 

5 

20 

19 

18     19 

13  1  12  1  10  1 

16  1 

134  1 

25-4 

28.    lUrs.    C.    Ferguson    (0), 

0 

4      21 

12 

8 

23 

24  i  24 

25 

25  ^  20 

6 

192 

21  6 

Longueville :  Rhode  Island 

4 

11        4 

6 

17 

22 

25      22 

24 

6 

16 

1 

158 

24 

Red. 

0 

0      13 

23 

26 

26 

16 

12 

14 

11 

17 

.19 

177 

.24 

Market  Value,  £4  12s.  4d. 

7 

0        3 

6 

22 

26     26 

25 

28 

11 

25 

22 

201 

269 

0        0  1     0 

0 

19 

•27  1  19 

23      22  1 

23 

13 

14 

,  160      1022 

6 

10 

9 

16 

21 

26 

20 

21 

16       6 

13 

17 

180  1             j 

25-3 

29.       J.      H.      Madrers      (0), 

0 

5 

1 

7 

9 

22 

21 

24 

23 

8 

16 

12 

148  1             1 

24 

Kogarah :    Rhode    Island 

0 

0 

0 

5 

23 

22 

22 

22 

20 

22 

10 

0 

146                1 

25-4 

Red. 

0 

10 

19 

19 

21      23 

21 

20 

14 

10 

0 

0 

157  1             1 

25-2 

Market  Value,  £4  7s.  11  fd. 

0 

1 

0 

1 

18      18 

19 

19 

19 

15 

10 

13 

133   '             ! 

21-2 

0 

0 

18 

17 

21      25  1  20 

21      21   1 

20 

9 

17 

189        953  i 

24-8 

21 

23 

25 

21 

21 

U      19  1  20  ( 

15 

12 

13 

19 

22(1 

2+ 

30.  A.  M.  Simpson   (3),  Pitt- 

18 

23 

21 

21 

19 

16 

17        6 

8 

11 

0 

0    . 

I60t! 

22-4 

water  :  Black  Orpington. 

21 

22 

22 

16 

22 

4 

1        0 

0 

0 

0 

0 

lost 

20-7 

Market  Value,  £5  10s.  lOJd. 

19 

25 

11 

13 

28 

16 

17      18 

17 

16 

16 

15 

211 

21-4 

22 

18 

22 

22 

18 

16   ;  11   i     7   1 

18 

16  1     8  1 

20 

198 

24-5 

6      16  1     6  1 

2 

2 

2  !     0        0   1     0   i 

0   i     0  1 

0 

34-t      031-1- 

26-7 

t  Bird  died  ;  not  replaced. 
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Poultry  Notes. 

May. 


JAMES  HADLINGTON,  Poultry  Expert. 

Poultry  farmers  who  have  profited  by  the  advice  which  was  given  in  these 
notes  last  month  will  now  have  their  breeding  pens  made  up,  or,  at  any  rate, 
the  female  portion  of  the  matings  will  be  in  the  pens  and  many  of  the 
younger  birds  will  have  settled  down  to  lay.  Of  course,  many  may  have 
been  laying  more  or  less  regularly  for  some  weeks ;  if  they  are  old  enough 
to  pen  they  should  have  laid  quite  a  large  number  of  eggs  before  this, 
and  the  eggs  should  have  reached  a  normal  average  Aveight  of  over  2  oz., 
particularly  in  the  case  of  those  breeds  which  lay  large  eggs. 

Small  Eggs. 

'The  poultry  raiser  who  essays  to  work  up  a  good  stock  of  birds  cannot 
afford  to  be  careless  of  the  size  of  the  eggs  used  for  incubation.  An  egg  to 
be  fit  to  set  should  approximate  2  oz.  in  weight  ;  a  little  more  is  desirable. 
At  the  same  time  it  does  not  follow  that  abnormally  large  eggs  should  be 
set,  for  as  a  matter  of  fact  they  are  usually  failures.  One  of  the  first  signs 
of  degeneracy  in  any  breed  is  the  laying  of  small  eggs  ;  no  circumstance  of 
blood,  records,  or  quality  should  be  allowed  to  override  this  rule. 

In  selecting  eggs  for  setting  there  are,  of  course,  other  factors  than  size  to 
be  taken  into  account.  A  study  of  the  egg  will  reveal  much  that  will  be  a 
guide  to  the  health  of  the  hen  that  laid  it.  For  instance,  apart  altogether 
from  ill-shaped,  double-yolked,  and  porous-shelled  eggs,  an  egg  faulty  in  any 
particular  is  at  once  an  indication  that  something  is  wrong,  and  that  some- 
thing is  generally  connected  with  the  health  or  breeding  of  the  hen.  Colour 
of  shell  in  the  varieties  that  lay  brown  eggs  is  often  a  tell-tale  in  this 
respect ;  pale-coloured  eggs  might,  for  instance,  be  the  result  of  foreign 
blood,  or  the  lack  of  pigment.  Even  the  latter  would  still  indicate  that 
the  health  of  the  hen  is  not  all  that  it  should  be.  But  apart  altogether  from 
conditions  of  the  shell  and  colour,  there  is  a  poverty  of  shell  that  often 
denotes  an  antemic  condition  of  the  hen.  Such  eggs  are  unfit  for  incubation, 
because  even  if  they  manage  to  hatch,  they  mostly  result  in  a  poor  class  of 
chicken  that  will  be  more  or  less  difficult  to  rear,  and  if  they  are  reared  they 
are  unlikely  to  prove  profitable  stock. 

The  Age  of  Eggs  for  Incubation. 

It  may  be  as  well  to  point  out  that  eggs  to  be  incubated  artificially  should 
be  set  within  seven  or  eight  days  of  their  having  been  laid.  It  is  found 
that  the  staler  the  egg,  other  things  being  equal,  the  less  satisfactory  results 
are  obtained  when  set  in  incubators.  At  the  same  time,  similar  eggs,  if  kept 
for  three  weeks  and  taken  care  of,  would  usually  have   hatched  a  good 
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percentage  under  hens.  Many  beginners  not  versed  in  the  ways  of  detecting 
the  stale  from  the  fresh  egg  when  purchased  often  obtain  poor  resuhs  in 
this  way. 

There  should,  however,  be  no  difficulty  in  determining  within  reasonable 
limits  the  age  of  an  egg ;  this  can  be  done  by  the  examination  of  the  air 
space  in  a  tester  before  a  strong  light.  An  absolutely  fresh  egi^  will  show 
the  smallest  possible  amount  of  air  space  in  the  air  cell  situate  at  the  large 
end  of  the  egg,  probably  nob  larger  in  diameter  than  an  ordinary  pea.  As 
the  egg  becomes  staler  this  space  is  gradually  enlarged  ;  at  the  end  of  a 
week,  especially  if  the  egg  has  not  been  taken  care  of  and  kept  from 
draughts,  it  might  be  the  size  of  a  threepenny  bit ;  while  at  the  end  of  three 
weeks  the  same  egg  would  probably  show  an  air  space  as  large  as  a  sixpence, 
or  even  larger.  Not  only  so,  but  it  will  bo  found  easy  to  shake  the  contents 
of  the  egg  in  such  a  manner  as  to  be  audible  to  the  ear,  while  in  the  case  of 
a  fresh  egg  scarcely  any  amount  of  shaking  will  loosen  the  contents  of  the  egg." 

If  eggs  are  to  be  kept  for  incubation  they  should  be  protected  from 
draughts.  The  best  method  of  doing  this  is  to  use  an  egg  cabinet;  but 
failing  that,  one  of  the  best  ways  of  protecting  eggs  for  setting  is  to  stand 
them,  large  end  downwards,  in  a  bed  of  bran,  and  if  they  are  to  be  kept  long 
they  will  need  to  be  wholly  covered  and  turned  daily  after  the  first  few  days.. 
This  applies  to  keeping  eggs  for  both  artificial  or  natural  incubation. 

Winter  Eggs. 

How  to  obtain  eggs  in  winter  has  probably  exercised  the  minds  of  poultry- 
keepers  for  thousands  of  years,  but,  as  has  been  shown  in  these  notes,  it  is 
not  possible  to  obtain  the  same  number  of  eggs  from  a  given  number  of  hens, . 
that  is  to  say,  of  flocks,  in  the  autumn  and  winter  months  as  occurs  in  the 
spring.  At  the  same  time  we  can  do  much,  as  the  last  two  laying  competi- 
tions have  shown,  to  raise  the  general  average  above  that  which  was 
formerly  secured.  But  this  is  not  so  much  a  matter  of  breed  or  strain. 
The  idea  that  there  is  a  winter  layer  and  a  summer  layer  should  not  be 
entertained  ;  the  only  way  to  secure  winter  layers  is  by  early  hatchings,  so 
that  the  pullets  are  sufficiently  developed  to  come  on  to  lay  about  April  or 
May.  This  means  hatching  between  the  -Ist  of  June  and  the  end  o£: 
September. 

Looking  Ahead. 

At  this  season  of  the  year  every  poultry-keeper  should  decide  how  many- 
chickens  he  intends  to  hatch  during  the  coming  season,  in  order  that  he  may 
provide  sufficient  brooder  accommodation  for  his  requirements  ;  failure  to  dO' 
this  is  almost  certain  to  result  in  loss. 

The  number  of  brooders  required  will,  of  course,  depend  upon  their  capacity 
and  the  length  of  time  over  which  the  hatching  is  to  be  extended  ;  but 
assuming  that  it  is  intended  to  run  three  incubators,  say  of  110  to  140  each, 
and  that  normal  results  will  be  obtained,  five  or  six  brooders  of  100 
capacity,  say  day-old,  will  be  required  to  handle  them.  Brooder  accom- 
modation of  a  good  class  is  the  most  expensive  item  in  poultry-farm 
equipment,  but  there  is  nothing  of  such  vital  importance  to  the  welfare  of 
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the  farm.  True,  many  get  through  with  somewhat  doubtful  appliances  for 
brooding,  but  it  is  false  economy  to  put  in  anything  but  the  best  equipment 
to  rear  chickens.  Not  only  are  good  brooders  necessary,  but  they  require  to 
be  well  housed  ;  even  the  best  brooders  will  probably  fail  to  pi'oduce  satis- 
factory results  unless  the  housing  is  good,  and  provision  made  to  have 
absolute  control  of  the  chickens  accommodated  in  it.  The  floor  space  of 
such  a  brooder  house  should  not  be  less  than  13  feet  in  width,  if  14  feet  all 
the  better.  These  measurements  will  allow  sufficient  margin  for  proper  runs 
inside.  A  brooder  house  of  less  width  than  that  mentioned  will  not  give 
the  required  room  for  75  to  100  chickens  to  be  kept  inside  in  bad 
weather;  the  inside  run  itself  should  not  be  less  that  S  feet  by  4  feet  to 
accommodate  that  number.  The  13  feet  width  of  house  would  work  out  as 
follows :— 3  feet  for  the  passage  at  the  back  of  the  brooders  from  which  to 
attend  to  them,  2  feet  for  the  width  of  the  brooder  itself,  and  8  feet  length 
of  run.  The  length  of  the  brooder — 4  feet — regulates  the  width  of  the  run, 
thus  supplying  the  area  required. 

If  good  brooders  and  housing  cannot  be  obtained,  the  poultry  farmer  will 
do  well  to  confine  himself  to  the  number  his  plant  will  rear  successfully. 
Success  or  failure  in  poultry  farming  depends  very  largely  upon  successful 
earing.  Good  rearing  means  not  only  keeping  so  many  chickens  alive  ;  much 
more  than  that  is  involved,  because  without  good  progressive  development 
right  from  the  .shell  the  resultant  adults  will  prove  more  or  less  unprofitable 
The  prodigious  waste  that  goes  on  in  chicken  life  is  probably  the  most 
important  factor  that  makes  for  failure.  If  the  actual  loss  of  chickens  was 
the  only  result  the  damage  would  be  much  less  serious ;  but  the  conditions 
that  kill  off  the  weaklings  will  proportionately  weaken  those  which  were 
originally  strong.  This  is  a  phase  of  chicken-rearing  that  we  cannot  aflPord 
to  ignore. 


Sudan  Grass  in  the  Noeth-west. 

Some  time  ago  Mr.  H.  Maher,  of  Moira,  Turrawan,  North-western  Line, 
obtained  a  small  sample  packet  of  Sudan  Grass  seed  from  the  Botanic 
Gardens,  and  he  has  recently  reported  as  follows : — 

Sown  in  rough  fallow  (slightly  moist)  by  hand  on  19th  December.  About  30  points  of 
rain  fell  nine  days  after  (28th),  and  it  germinated  rather  patchily.  It  was  sown  on  a 
slope  which  had  three  kinds  of  soil,  the  lowest  a  crumbly  black  (old  swamp),  then  a 
stiff  clay,  and  the  highest  ground  was  a  clay  bottom  with  about  6  inches  of  good  loamy 
top.  About  an  inch  of  rain  fell  on  15th  January,  and  it  made  good  growth  till  the  20th, 
when  about  J  inch  rain  fell.  It  continued  growing  till  it  reached  a  height  of  4^  feet  on 
an  average,  but  some  plants  were  about  6  feet.  No  further  rain  fell,  and  it  ripened  its 
seed  on  17th  March.  I  gathered  the  seed  by  hand,  and  noticed  that  the  most  vigorous 
plants  grew  on  the  stiffer  clay  in  the  centre  of  the  plot,  but  the  greatest  number  of 
straws  in  the  stools  were  on  the  loamy  top  portion.  The  lowest  ground  (old  swamp)  did 
not  seem  to  suit  it,  but  I  am  bound  to  add  that  it  is  badly  drained.  The  highest  stalks 
were  on  the  clay  in  the  centre  of  the  plot,  but  they  were  very  coarse — about  as  thick  as 
an  ordinary  lead  pencil.  Those  on  the  loamy  ground  were  better  stools,  not  so  high, 
had  more  flag,  and  were  only  about  as  thick  as  a  slate  pencil.  All  classes  of  stock  eat  it 
greedily,  but  prefer  the  finer  straw.  It  seeds  freely,  and  apparently  once  it  is  up  it 
needs  very  little  rain  to  keep  it  moving. 

It  was  not  cut  or  fed  off  except  just  to  let  animals  taste  it  before  it  got  very  high. 
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REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  puhlishing  in  these  cohimns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Bankstown. 

A  incoting  of  this  branch  was  held  ou  18th  March,  when  a  Ice  Lure  v^'as 
given  by  Mr.  Anderson,  Hon.  Secretary  of  the  Lidcombe  br£,nch,  on  propa- 
gation. A  vote  of  thanks  was  accorded  to  Mr.  Andcrcon  for  his  very 
interesting  and  instructive  lecture. 

A  small  pconj^  dahlia  show  was  held  on  the  same  evening,  some  very 
fine  blooms  being  staged.  The  first  prize  was  won  by  Mr.  J.  W.  Cunningham, 
and  the  second  by  Mr.  Witt. 

Bimbaya. 

A  meeting  of  this  branch  was  held  on  21st  Febmary,  when  a  general 
discussion  took  place  on  the  management  and  care  of  milking  machines. 
Tho  conversation  proved  interesting  and  instructive  to  the  m*  mbers  present. 

On  26th  February  Mr.  E.  N.  Makin,  Inspector  of  Agriculture,  gave  a 
lecture  on  silos  and  silage,  of  which  the  follo\\ing  is  a  short  report : — 

Silos  and  Silage. 

Mr.  Makin  prefaced  his  remarks  by  referring  to  the  abundance  of  feed  in  the  district 
this  year.  It  offered  opportunities  for  making  meadow  hay  in  large  quantities.  He 
instanced  the  manufacture  of  hay  from  the  pastures  by  a  number  of  EngUsh  farmers  in 
the  vicinity  of  Moss  Vale.  When  stacking  the  hay,  salt  was  sprinkled  over  the  surface 
at  each  4  feet  rise  in  the  stack.  The  farmers  who  made  and  fed  this  hay  to  their 
stock  assured  him  the  stock  ate  it  readily,  and  seemed  to  prefer  it  to  green  feed.  He 
thought  the  same  could  be  done  in  the  Bimbaya  district  with  profit. 

There  were  many  varieties  of  silos,  some  of  them  wasteful  and  others  not  sufficiently 
durable.  In  the  Moruya  district  silos  of  all  descriptions  could  be  seen,  and  an  opportunity 
was  afforded  of  studying  them  side  by  side.  The  kind  of  structure  ho  most  favoured 
was  an  iron  framework  plastered  over  with  concrete.  The  iron-work  was  of  herringbone 
formation  and  held  2  inches  of  concrete  on  the  outside,  and  2  on  the  inside  making  a 
4-inch  wall  that  was  almost  indestructible.  Unfortunately  the  ironwork,  which  was  of 
American  manufacture,  was  not  now  obtainable,  owing  to  the  war. 

On  some  parts  of  the  coast  stave  silos  had  given  good  results.  The  timber  in  some  of 
those  that  he  had  inspected  was  spotted  gum.  The  planks  were  deeply  grooved  and  a 
tongue  inserted.  Iron  hoops  encircled  the  silo,  provided  with  a  screw  device  to  take  up 
the  shrinkage.  The  chief  fault  with  this  Idnd  of  silo  was  that  it  permitted  the  juice  from 
the  silage  to  escape  at  the  bottom,  and  made  a  dry  silage. 

Silos  made  by  digging  holes  in  the  ground  were  called  "  pit  silos."  The  chief  difiBculty 
with  these  was  that  while  it  was  easy  to  fill  them,  the  extraction  of  the  silage  was  laborious. 
The  better  sorts  were  constructed  by  digging  into  the  side  of  a  hill.  The  silo  then  had 
three  sides  of  earth  and  one  side  of  wood.  The  woodwork  could  be  placed  so  as  to  admit  of 
its  removal  in  sections,  thus  giving  easier  access  to  the  silage.  If  a  fairly  deep  trench 
was  dug  some  12  feet  from  the  bank  on  the  top  side,  so  as  to  carry  off  rain-water,  little 
or  no  trouble  need  be  caused  by  wet  weather.  Silage  absorbed  moisture  readily,  and  the 
accumulation  of  water  from  seepage  through  the  earth  walls,  especially  in  granite  country, 
would  not  be  great.  Perhaps  the  best  feature  in  these  silos  was  their  cheapness,  but  a 
suitable  spot  could  not  always  bo  found  for  constructing  them  convenient  to  the  farm 
buildings. 
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Another  method  of  making  silage  was  simply  to  stack  it.  It  was  important  in  stacking 
for  silage  to  make  the  stack  as  big  as  possible,  and  square  and  high  rather  than  long  and 
narrow.  So  important  was  the  shape  of  the  stack  that  it  could  make  all  the  difference 
between  good  silage  and  no  silage  at  all.  The  loss  that  ordinarily  occurred  through  the 
air  gaining  access  to  the  outer  portions  of  a  stack  could  be  obviated  in  part  by  piling 
refuse  round  the  stack  and  plenty  of  earth  on  top  of  it.  The  earth,  if  preceded  by  a  layer 
of  weeds,  would  not  damage  the  silage.  No  mechanical  devices  for  maintaining  pressure 
were  necessary.  This  covering  on  top  also  apphed  to  tub  and  pit  silos.  It  was,  of  course, 
necessary  to  protect  a  stack  from  the  weather  by  thatching  or  some  other  form  of  roof. 

Cattai. 

At  a  meeting  of  the  members  of  this  branch,  held  on  10th  Aprils  it  was 
decided  to  compete  at  the  Hawkesbury  District  Show,  notwithstanding  the 
fact  that  much  of  the  produce  had  been  spoiled  by  a  hailstorm  early  in  the 
season.  A  discussion  took  place  regarding  citrus  canker,  and  it  was  decided 
it  was  in  the  interests  of  this  State  that  effective  measures  should  be  taken, 
against  the  introduction  of  the  disease  to  the  orchards  of  the  eastern  States. 

French's  Forest. 

A  meeting  of  the  above  branch  was  held  on  23rd  March,  when  two  new 
members  were  enrolled.  Members  of  the  branch  were  very  pleased  with 
the  case  of  insects  recently  received  from  the  Department,  and  intimated 
that  they  looked  forward  to  a  lecture  by  the  Entomologist. 

A  paper  on  strawberry  culture  wa,s  read,  and  a  very  useful  discussion 
took  place  in  regard  to  it. 

Glenorie. 

A  meeting  of  the  above  branch  was  held  on  23rd  February.  After  disposing 
of  the  general  business,  a  discussion  took  place  on  the  question  of  cheaper 
fruit  cases.     Nine  new  members  have  been  enroUel  since  October  last. 

Kyogle. 

At  the  March  meeting  of  this  branch  a  paper  was  read  by  Mr.  James  Simes, 
Manager  of  the  Kyogle  Dairy  Company,  on  the  care  of  cream  and  how  to 
prevent  its  being  gi'adcd  as  inferior. 

Inferior  Cream. 

Mr.  Simes  said  the  condition  of  the  great  bulk  of  inferior  cream  was  attributable  to  want 
of  cleanhness  in  the  dairy,  the  yards,  or  the  utensils.  He  found  dairymen  were  not 
anxious  to  receive  instruction  as  to  the  best  methods  to  be  followed  in  the  production  of 
high-class  cream,  and  he  cited  a  case  in  which  he  had  sent  out  instructive  circulars  on  the 
subject,  and  later  had  disoovered  in  conversation  with  some  of  the  supphers  that  they 
had  not  even  opened  the  circulars,  much  less  read  them. 

One  supplier  came  to  him  complaining  of  having  received  a  large  proportion  of  second 
class  cream  returns,  and  on  examination  of  the  can  of  cream  sent  in  that  day,  a  piece  of 
the  stick  used  for  stirring  the  cream  was  found  in  the  cream.  It  was  about  a  foot  long,  and 
in  a  filthy  condition. 

Mr.  Simes  pointed  out  that  wooden  stirrers  should  not  be  used.  The  better  plan  for 
mixing  cream  was  to  transfer  it  from  one  can  to  another.  If  it  had  to  be  stirred,  a  metal 
stirrer  should  be  used.  He  beUeved  it  would  pay  the  directors  of  butter  factories  to  engage 
a  man  with  a  thorough  knowledge  of  the  proper  care  of  cream  to  travel  the  dairy  districts, 
and  advise  farmers  as  to  the  proper  method  of  manufacturing  first-class  cream. 

In  reply  to  numerous  questions,  Mr.  Simes  gave  some  further  useful  information  on 
the  subject. 

At  the  recent  Kyogle  show  the  branch  staged  a  very  fine  trophy  of  farm^ 
dairy  and  orchard  produce,  which  attracted  much  attention,  and  occasioned 
many  favourable  comments  from  visitors.  The  exhibit  was  afterwards  sold 
on  behalf  of  the  Red  Cross,  whose  funds  will  thereby  benefit  to  the  extent 
of  £5  10s. 
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Lidcombe. 

A  meeting  of  this  branch  was  held  on  11th  Marcli,  when  a  kcluro  was 
given  by  Mr.  A.  A.  Hamilton  on  the  work  of  a  herbarium  and  the  nicmbers 
who  attended  the  meeting  were  m.nch  pleased  and  entertained  with  what 
they  heard.  Thoy  were  comowhat  surprised  at  the  wide  ccopo  of  work 
embraced  in  an  institution  of  this  kind. 

Three  new  members  were  enroll  d  at  the  meeting. 

A  meeting  of  this  branch  was  held  on  25th  March,  when  an  interesting 
lecture  was  delivered  by  Mr.  C.  W.  Phillips  on  bee-keeping. 

At  a  meeting  held  on  8th  April,  and  attended  by  forty-five  members,  a 
paper  on  artificial  manures  was  read  by  Mr.  V.  Green.  A  very  pleasant 
evening  was  spent,  and  an  animated  discussion  ensued.  It  was  decided  to 
give  hearty  support  for  Red  Cross  Day  by  running  a  stall.  Three  new 
members  joined  the  branch. 

Matcham. 

At  a  meeting  of  this  branch,  held  on  2.3rd  March,  a  paper  was  read  by 
Mr.  J.  S.  Heath  on  how  to  plant  fruit  trees  ;  and  another  was  read  by  Mr. 
W.  R.  Crossland  on  onion  culture.  A  useful  discussion  followed  each 
paper. 

Moss  Vale. 

A  meeting  of  this  branch  was  held  on  5th  April,  but  owing  to  the 
inclement  weather  only  a  few  members  were  present.  Ten  new  members 
were  enrolled,  bringing  the  total  membership  up  to  100. 

The  lecture  given  by  Mr.  W.  le  G.  Brcreton,  Assistant  Fruit  Expert,  on 
14th  March,  was  attended  by  about  sixty  persons,  including  a  number  of 
ladies,  and  was  very  much  appreciated. 

Quaker's  Hill. 

A  well-attended  meeting  of  this  branch  was  held  on  2nd  March,  when  a 
lecture  was  given  by  Mr.  Tanner  on  the  breeding  and  raising  of  cattle.  In 
sympathy  with  local  interests  the  lecturer  dealt  chiefly  with  dairy  cattle, 
and  incidentally  with  the  family  cow.  It  was  advocated  that  Jersey  heifers 
be  served  by  the  bull  when  18  months  old,  and  Shorthorns  when  2  years 
old.  The  use  of  bulls  other  than  pure-breds  was  strongly  discouraged. 
Grass  should  not  be  wasted,  but  should  be  cut  and  cured  as  hay.  Rearing 
poddies  on  spare  milk  and  disposing  of  them  as  they  grew  was  eound 
business^  especially  at  the  present  time. 

Spencer. 

A  meeting  of  this  branch  was  held  on  2.3rd  March,  when  a  paper  was  read 
by  Mr.  S.  M.  Kelly,  of  which  a  summary  follows  : — 

Cattle  Breeding. 

The  liigh  price  of  cattle  at  the  present  time  offers  every  encouragement  to  breeders  to 
rear  nothing  but  the  best. 

The  breeding  of  pedigree  stock  is  the  application  of  some  of  the  hidden  principles  of 
nature,  so  as  to  produce  animal  forms  that  are  as  nearly  as  possible  perfect.  Nothing 
short  of  a  careful  study  of  pedigree  and  the  laws  which  govern  the  reproduction  of  animals, 
will  enable  a  man  to  tell  with  anything  approaching  to  accuracy  what  will  be  the  result 
of  a  cross  between  two  animals  of  different  famihcs  which  are  or  are  not  related.  Some- 
times the  most  promising  and  Ukely  mating  of  two  animals  will  turn  out  unsatisfactorily, 
while  in  other  instances  the  result  will  bo  more  gratifying  than  could  have  been  expected. 
It  is  always  well  to  boar  in  mind  that  "  like  produces  like  " — that  is,  more  or  less  influence 
is  always  exerted  by  the  parents  on  their  offspring.  In  any  case,  it  is  a  mistake  to  breed 
from  weakly  or  delicate  animals. 
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The  establishment  of  a  good  herd  of  cattle  at  the  present  time  is  by  no  means  an  easy 
matter.  A  man  is  frequently  asked — what  is  the  best  breed  of  cattle  to  go  in  for  ?  No 
more  indefinite  query  could  be  put,  because  the  breed  of  cattle  that  suits  one  farmer  will 
not  suit  another.  A  good  deal  depends  on  what  is  being  catered  for — ^the  butcher  or  the 
dairyman,  or  both.  If  it  is  for  the  butcher,  the  Devon  or  Shorthorn-Devon  cross  would 
be  suitable  for  this  district.  Dairying  is  being  extended  nearly  all  over  the  State,  but 
those  engaged  in  the  business  will  not  dispose  of  really  first-class  cows  or  heifers. 

The  breed  of  cattle  to  be  selected  will  depend,  to  a  great  extent,  upon  the  locahty, 
climate,  richness  of  pasture,  &c.  It  would  be  almost  absurd  to  expect  large  animals 
to  find  a  living  on  poor  herbage.  The  Miking  Shorthorn  is  becoming  very  popular  in 
Australia.  The  Ayrshire  and  the  Jersey  are  very  popular  with  dairy  farmers,  and  if 
milk  and  butter  are  the  principal  objects  in  view,  I  know  of  no  better  breeds.  Some  breeders 
like  grades  or  crosses.  The  Shorthorn  and  Devon  make  a  good  cross  for  beef.  If  breeding 
for  the  dairy,  I  prefer  the  Short  horn -Jersey  cross;  if  for  general  purposes,  I  like  the 
Shorthorn-Ayrshire  cross. 

It  must  always  be  remembered  that  the  bull  is  more  than  half  the  herd,  and  whatever 
breed  he  may  be,  he  must  be  pure-bred,  for  no  other  is  reUable  or  possesses  abihty  to 
transmit  the  required  characteristics  to  his  progeny.  The  heifer  calves  of  a  pure-bred 
bull  should  all  be  reared,  and  if  they  in  turn  are  put  to  pure-bred  bulls,  a  high-class  type 
of  cattle  will  bo  obtained  in  the  course  of  a  few  generations.  All  kinds  of  stock  do  best 
in  the  locahty  where  they  are  reared,  and  it  is  undesirable  to  bring  stock  from  a  rich  to  a 
poor  pasture,  as  they  will  be  sure  to  deteriorate.  A  farmer  should  never  sell  his  heifers 
from  his  best  cows,  as  he  requires  them  to  be  the  foundation  of  his  future  herd. 

Some  stockowners  like  inbreeding  on  certain  lines,  and,  of  course,  some  of  the  most 
celebrated  cattle  in  the  State  have  been  obtained  in  that  way.  I  have  had  only  a  slight 
experience  in  that  line  of  breeding,  and  I  do  not  hke  it.  One  may  get  a  few  first-class 
animals,  but  it  will  be  at  the  expense  of  the  herd  in  general.  Of  the  offspring,  80  per 
cent,  will  be  weedy  and  subject  to  ailments.  I  like  a  fresh  sire  in  the  herd  every  three 
years.  If  inbreeding  is  followed  at  all,  I  think  it  preferable  to  rear  a  young  bull  from  one 
of  the  best  cows  and  to  use  Mm  in  the  herd — not  mate  the  old  buU  with  his  heifers.  A 
bull  should  be  2  years  old  before  being  used  for  stud  duty.  A  heifer  should  be  at  least 
2  years  and  3  months,  so  that  she  v/ill  be  3  years  old  when  she  has  her  first  calf.  When 
selecting  a  bull,  see  that  he  is  fairly  large  of  his  class  and  muscular.  The  head  should  be 
mascuhne,  but  not  coarse,  the  neck  somewhat  long  rather  than  short,  the  skin  moderately 
thick  but  of  a  soft,  yielding  character.  The  escutcheon  principle  of  judging  the  milking 
qualities  of  a  cow  is  just  as  valuable  in  determining  the  value  of  the  male. 

The  following  are  some  of  the  points  of  a  good  Slilking  Shorthorn  cow : — Colour,  roan, 
red  or  spotted;  wedg*-shaped,  square  and  heavy  behind;  light  brisket;  neck  long  and 
thin;  full  eyes;  intelligent  looking;  well  defined,  prominent  milk  veins;  teats  3  or  4 
inches  apart;  dee})  flank;  big  round  body — this  is  very  important;  escutcheon  or  mirror 
well  out  on  sides  of  flank  to  root  of  tail. 

I  have  often  been  asked  what  is  the  cause  of  so  many  wliites  appearing  among  the 
Sliiking  Shorthorn.  Competent  judges  say  that  the  roans  originated  from  mating  the 
red  and  white.  White  mated  \vith  red  gives  practically  all  roans ;  roan  mated  with  roan 
gives  25  jjer  cent,  white,  25  per  cent,  red  (including  red  and  white),  and  50  per  cent.  roan. 

Springside. 

A  meeting  of  this  branch  was  held  on  26th  March,  when  Mr.  T.  C.  Bowen 
read  a  paper  on  hay  v,'heats  suitable  for  the  district. 

Tallong, 

At  a  meeting  of  this  branch,  hekl  on  6th  April,  a  general  discussion  took 
place  upon  the  exhibition  of  fruits  at  the  recent  Royal  Agricultural  Show, 
Sydney.  Those  members  who  had  visited  the  Show  expressed  themselves  as 
highly  pleased  with  the  exhibit  staged  by  the  Department,  Avhich  they 
considered  was  most  impressive  and  educational. 

It  is  gratifying  to  be  able  to  note  the  success  of  this  branch  at  the  Royal 
"Show.  The  first  prize  for  district  exhibits  of  apples  was  divided  between 
Tallong  and  Goulburn.  Every  apple  exhibited  was  grown  within  a  thi-ee- 
mile  radius  of  Tallong  railway  station. 

The  first  prize  for  the  best  case  of  pears  for  export  was  won  by  Tallong, 
and  the  first,  second,  and  third  prizes  for  the  best  case  of  apples  for  export 
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also  came  to  the  members  of  the  branch.  Numerous  other  prizes  for  fruit 
were  won  by  members,  who,  roughly  speaking,  won  about  £100  in  prize 
money. 

Toronto. 

Ten  members  wore  present  at  the  meeting  of  the  above  branch  on  5th 
March.  General  business  was  transacted,  after  which  a  very  interesting 
discussion  on  agriculture  took  pkico,  the  speakers  being  Messrs.  Fihner, 
Donnelly  and  Froorae.  Much  appreciation  was  shown  by  the  members 
present. 

On  28th  February  a  party  of  ten  members  from  the  branch  visited 
Hawkesbury  Agricultural  College.  The  visit  proved  to  be  both  educative 
and  interesting,  and  was  much  enjoyed  by  all  in  the  party.  As  a  result  of 
the  visit  several  members  intend  installing  heating  apparatus  for  brooding 
chickens  similar  to  that  used  at  the  College. 

At  a  meeting  held  on  9th  April  one  new  member  was  added  to  the  roll. 
A  general  discussion  took  place  on  vegetable  growing.  It  was  stated  that 
aphis  and  fly  had  been  bad  on  turnips,  and  Mr.  Potter  stated  that  he  had 
cleared  his  plots  by  spraying  with  liquid  from  boiled  lettuce. 

A  very  interesting  demonstration  of  the  gathering  of  vegetable  seeds  was 
given  by  Mr.  Cockburn.  He  suggested  that  growers  should  raise  seed  for 
their  own  requirements,  taking  care  to  select  the  best  of  each  variety.  Mr. 
Cockburn  also  gave  particulars  regarding  his  method  of  cultivating  herbs. 

Windsor. 

The  first  business  meeting  of  the  above  newly-formed  branch  took  place 
on  22nd  March,  when  eight  new  members  were  enrolled. 

Mr.  W.  H.  Spinks  read  a  paper  on  the  preparation  of  the  soil  for  maize, 
at  the  conclusion  of  which  an  animated  discussion  took  place. 

Woonona. 

A  meeting  of  this  branch  was  held  on  12th  March,  there  being  a  good 
attendance  of  members. 

The  Woonona  branch  of  the  Red  Cross  League  wrote  expressing  thanks 
for  being  allowed  to  control  the  refreshment  stall  at  the  late  show.  The 
sum  of  £9  Is.  l|d.  was  realised  in  aid  of  sick  and  wounded  soldiers  and 
prisoners  of  war. 

After  the  business  of  the  meeting  had  been  disposed  of,  a  general  dis- 
cussion on  poultry  took  place.  Messrs.  Fowler,  Walton,  Moss,  Biddulph, 
and  the  Chairman  (Mr.  Cameron),  each  gave  their  experiences,  and  the 
members  present  were  much  interested. 

Four  new  members  joined  the  branch  during  the  month  of  March. 

Yarramalong. 

This  branch  held  a  meeting  on  20th  March,  when  eighteen  members  were 
present.  The  Chairman  read  a  report  of  the  Yarramalong  village  exhibit 
entered  by  the  branch  in  the  Wyong  show.  The  season  had  been  exti'emely 
wet,  and  a  great  deal  of  produce  had  been  destroyed  by  floods  ;  members, 
therefore,  were  not  certain  that  the  exhibit  would  be  worth  entering,  but 
contrary  to  expectations  a  fine  lot  of  produce  was  ^brought  forward,  the 
vegetable  sections  especially  being  strongly  represented.  The  display  of 
jam?,  jellies,  and  preserves  was  indeed  a  credit  to  the  ladies,  nnd  was 
commented  upon  by  the  Minister  of  Agriculture  in  his  opening  speech. 
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Orchard  Notes^ 

May. 


W.  J.  ALLEN. 

Preparation  for  Planting. 

If  the  land  intended  for  planting  this  season  is  not  already  ploughed  and 
subsoiled,  this  work  should  be  done  at  once,  so  that  the  planting  of  deciduous 
trees  may  be  completed  during  the  month  of  June.  The  roots  of  young 
deciduous  trees,  if  examined,  will  be  found  to  be  making  growth  during  June 
and  July,  and  if  planting  is  carried  out  early  in  the  winter,  this  root  growth 
enables  the  tree  to  obtain  a  good  hold  of  the  soil,  and  they  make  a  strong 
top  growth  right  from  the  time  they  commence  to  start  in  the  spring.  The 
selection  of  varieties  to  be  planted  should  be  made,  and  the  order  placed  with 
the  nursery  without  delay,  if  that  has  not  already  been  done.  In  selecting, 
ascertain  varieties  which  sell  most  readily  on  the  markets,  and  then  choose 
those  which  are  most  suitable  for  the  soil  and  climate. 

Fencing. 

The  orchard  should  be  securely  fenced,  in  order  to  protect  it  from  damage 
by  stock.  Where  rabbits  and  hares  are  prevalent,  wire  netting  will  be 
necessary.  This  should  be  sunk  in  the  ground  to  a  depth  of  6  inches  ;  it 
should  not  be  less  than  3  feet  high,  and  the  mesh  should  not  be  larger  than 
1 1  inches.  All  gates  should  shut  closely;  even  with  these  precautions,  a 
constant  watch  should  be  kept  for  any  rabbits  or  hares  that  may  manage  to 
get  inside  the  fences,  so  that  they  can  be  destroyed  before  they  damage  the 
trees. 

Dormant  Buds. 

The  wraps  on  buds,  either  in  nursery  stock  or  old  trees,  may  be  removed 
now. 

Woolly  Aphis. 

This  pest  generally  gets  ahead  of  the  orchardist  during  the  busy  part  of 
the  fruit  season,  when  it  is  almost  impossible  to  attend  to  it.  In  these  cases 
the  trees  should  be  sprayed  as  soon  as  the  crop  is  gathered.  This  should  be 
done  with  a  high-pressure  spray,  the  nozzle  being  held  very  close  to  the 
affected  parts  of  the  tree.  When  spraying  in  this  manner  a  large  quantity 
of  spray  is  used,  and  on  big  trees  quite  a  pool  of  mixture  will  accumulate  at 
the  base  of  the  tree  by  the  time  the  spraying  is  completed.  For  this  reason 
it  is  safer,  when  cleaning  up  badly  infested  trees,  to  use  a  tobacco  wash 
rather  than  an  oil  spray  when  dealing  with  this  pest, 

Codlin  Moth, 

Although  the  apple  and  pear  crop  may  be  harvested,  the  bandages  should 
be  kept  on  the  trees.  Many  grubs  will  be  found  sheltering  in  the  bandages, 
having  been  driven  out  of  other  hijJing  places  by  the  cold  weather  and  winter 
rains. 

Harvesting. 

In  the  tableland  district  there  will  still  be  late  varieties  of  apples,  such  as 
Yates  and  Granny  Smith,  to  harvest.  The  winter  crop  of  passion  fruit  will 
be  coming  in  this  month.  The  fruit  should  be  regularly  picked  as  it  reaches 
a  uniform  black  colour. 
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Drainage. 

The  past  wet  summer  will  have  probably  shown  where  wet  patches  are 
likely  to  occur  in  the  orchard.  These  patches  should  be  marked  and  an 
effort  made  to  provide  underground  drainage  when  work  slackens  after  the 
fruit  season  is  completed.  Goofl  underground  drains  may  be  made  with 
broken  stones  or  unglazed  agricultural  di*ain-pipes. 

Pruuiug. 

In  large  orchards,  and  when  one  anticipates  a  shortage  of  help  and  difficulty 
in  getting  through  the  winter  operations  of  pruning,  spraying,  and  ploughing, 
a  start  may  be  made  with  the  pruning  of  tlio.se  varieties  of  peaches,  apricots, 
and  plums  that  lose  their  foliage  early,  though  it  is  a  safer  practice  to  leave 
this  work  till  later,  when  danger  of  unseasonable  warm  weather  has  passed 
and  the  consequent  risk  of  the  buds  bursting  during  autumn  is  over. 

When  pruning  th(!  peach,  it  should  be  remembered  that  it  chiefly  crops  on 
the  previous  year's  laterals,  and  not  on  old  spurs  ;  thus  it  is  necessary  to  keep 
up  a  yearly  supply  of  young  laterals.  This  can  be  done  if  the  old  laterals  are 
taken  out  regularly  each  winter  pruning,  when  young  laterals  will  start  from 
the  dormant  eyes  at  their  bases.  Care  should  be  taken,  when  cutting  out  the 
old  laterals,  not  to  cut  close  enough  to  damage  the  dormant  eyes.  In  seasons 
when  there  is  a  bad  showing  of  fruit  eyes,  it  will  be  necessary  to  leave  some 
of  the  2  year-old  laterals,  which  are  carrying  sublaterals,  or  temporary  spurs 
showing  fruit  eyes  ;  but  this  is  to  be  avoided  as  much  as  possible,  for  the 
longer  the  laterals  are  allowed  to  remain  after  the  second  year,  the  harder  it 
is  for  the  dormant  eyes  at  the  base  to  start  into  growth.  If  the  trees  have 
been  topped  at  the  previous  pruning,  it  will  probably  be  necessary  for  a 
number  of  leaders  to  be  thinned  out  this  season,  for  if  the  top  is  allowed  to 
become  too  thick  the  trees  will  not  furnish  fresh  laterals  along  the  main 
branches  too  readily.  It  has  also  been  found  that  in  very  vigorous  trees 
which  have  their  shape  well  established,  it  is  well  to  only  thin  the  leaders  out 
and  not  top  them  back  for  a  season.  This  non-topping  also  encourages  the 
furnishing  of  laterals  below. 

The  apricot  crops  both  on  the  previous  year's  laterals  and  on  older  spurs, 
but  on  most  varieties  the  tendency  is  for  these  spurs  to  die  out  after  two  or 
three  seasons,  starting  from  the  base  of  the  laterals  ;  consequently  the  laterals 
soon  only  produce  fruit  towards  their  tips.  This  may  be  avoided  by  following 
a  system  of  renewal,  very  similar  to  that  described  for  the  peach. 

Plums,  with  some  exceptions,  develop  permanent  fruiting  spurs.  These 
can  generally  be  obtained  by  leaving  the  laterals  long  in  the  trees,  and 
shortening  them  back  in  later  years  when  the  spurs  are  established  and  the 
trees  are  making  less  growth. 

In  older  trees,  where  spurs  have  multiplied  too  numerously,  they  should  be 
thinned  out  in  order  to  prevent  oversetting  and  consequent  small  fruit ; 
exhausted  spurs  should  also  be  removed,  to  encourage  the  growth  of  new 
spurs  or  laterals  which  will  subsequently  form  fresh  spurs. 

When  loquats  have  blossomed  and  the  setting  is  heavy,  it  is  advantageous 
to  thin  out  by  systematically  going  through  the  trees  and  removing  the 
branchlets  where  they  are  spaced  too  closely.  In  doing  this  an  endeavour 
should  be  made  to  work  back  towards  the  parent  branches,  and  not  to 
continually  work  out  from  them.  Such  thinning  of  the  tree  is  not  always 
sufficient,  and  reducing  the  fruit  on  the  bunches  may  be  necessary.  If  in 
some  trees  this  is  done  by  removing  the  fruit  from  the  apex,  and  in  other 
trees  from  the  base  of  bunches,  the  range  of  period  of  ripening  is  lengthened. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


1918. 

Society. 

Dubbo  P.,  A.,  and  H.  Association       

Hawkesbury  District  A.  Association  (Windsor) 
Nj'ngan  and  District  P.  and  A.  Association  ... 
National  A.  and  I.  Assn.  of  Queensland  (Brisbane).. 

Trundle  P.  and  A.  Association 

Corowa  P.,  A.,  and  H.  Society 

Parkes  P.,  A,,  and  H.  Association       

Murrumbidgee  P.  and  A.  Association  (Wagga) 

Forbes  P.,  A.,  and  H.  Association      

Grenfell  P.,  A.,   and  H.  Association  

Ganfflain  A.  and  P.  Association         

Albury  and  Border  P.,  A.,  and  H,  Society 

Young  P.  and  A.  Association 

Cowra  P.,  A.,  and  H.  Association       

Culcairn  P.,  A.,  H.,  and  I.  Society      

Temora  P.,  A.,  H.,  and  I.  Association  

Holbrook  P.,  A.,  and  H.  Society         

Mtirrumburrah  P.,  A.,  and  I.  Association     

Yass  P.  and  A,  Association       .„         ...         ,„         .. 

Ardlethan  and  District  P.  and  A.  Society     

Deniliquin  P.  and  A.  Society     ...         

Hay  P.  and  A.  Association        

Lismore  A.  and  P.  Society         

1919. 

Kiama  Agricultural  Society       

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent 
Tenterfield  P.,  A.,  and  M.  Society 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G.  A.  Priest 
Armidale  and  New  England  P.,  A.,  and  H.  Assocn, . 

Qoirindi  District  P.,  A.,  and  H.  Association  ... 


Secretary. 

Date. 

F.  Weston 

.  May  8,  9 

H.  S.  Johnston  .. 

.     „     9,  10,  11 

E.  Costelloe 

.     „     22,23 

J.  Bain      

.  Aug.  12-17 

W.  E.  Herbom  .. 

..     „     13,  14 

J.  D.  Eraser 

,.     „     20,  21 

G.  W.  Seaborn    ., 

..     „     21,22 

A.  F.  D.  White  .. 

.     „    27,28,29 

J.  H.  Bates 

.  Sept.  3,  4 

G.  Cousins 

.     ,.      3,4 

T.  S.  Henderson.. 

.     „     10,11 

W.  I.  Johnson    .. 

.     „     10,  11,  12 

T.  A.  Tester 

.     .,     10,11,12 

E.  W.  Warren    .. 

.     »     17,  18 

J.  B.  Kyan 

.     „     17,18 

A.  D.  Ness 

.    „     17,  18,  19 

J.  S.  Stewart     .. 

.     „     19,20 

J.  A,  Foley 

.     „     24,  95 

E.  A.  Hickey      .. 

.     „     26,27 

W.  J.  Nixon 

.  Oct.  2 

P.  Fagan  

G.  S.  Camden      .. 

.     „    9,  10 

H.  Pritchard 

.  Nov.  20,  21 

G.  A.  Somerville.. 

„  Jan.  25,  27 

H.  W.  Vincent  .. 

.  Feb.  25,  26,  27 

R.  S.  Smith 

.  Mar.  4,  5,  6 

G.  A.  Priest 

.     „     11,12,13 

A.  Mc Arthur 

,.     „    18.19,20, 

21 

A.  Pountney 

.  April  2,  3,  4 

Printed  and  published  by  WILLIAM  APPLEGATE  GULLICK,  of  Sydney,  Government  Printer  and 
Publisher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 


Vol.  XXIX.      Part  6.  o  ^^^    M  JUNE  5,  1918 


TH?: 


AGRICULTURAL 
GAZETTE 


OF 


NEW    SOUTH    WALES, 


Issued,  by  Direction  of 

The  Hon.  W.  C.  GRAHAME,  M.L.A. 

Minister  of  Agriculture. 


P.  G.  GILDER,  Editor. 


Sydney  :   W.   A.   Gullick,  Government   Printer. 


»27e23..  '^'^' 


XKXIV 


Agricultuiat  Gazette  of  N.SAf 


[June  3,  1918. 


June  3,  1918.]  Agricultural  Gazette  of  N.S.W,    ^^t 


0 


Registered  under  the  Copyright  Act,  1879. 

Editors  of  Agricultural  and  Country  Papers  are  especially  invited  to  reproduce 
any  of  the  articlts  contained  in  the  ^{(titultural  ^tlZtttt,  in  whole  or  in  part, 
making  the  usual  acknowledgment. 

Contributions  are  only  accepted  upon  the  terms  that  the  Government  may  s?«6s«- 
quently  jmblish  the  same  in  pamphlet  form  or  otherwise, 
^rd  June,  1918. 


CONTENTS. 

PAGE. 

Water  on  the  Farm  (continued)          F.  B.  Guthrie  381 

Popular    Descriptions    of    Grasses   {continue/f)~The   Poa   Grasses 

E.  Break  well  387 

List  of  Plants  declared  to  be  Noxious  since  1st  July,   1917  ...  396 

Butter  Grading L.  T.  Maclnnes  397 

Pure  Seed  Maize — Co-operation  by  Farmers          ...         ...         ...  405 

Oat  Variety  Tri.\l,  Yanco       J.  M.  Pitt  406 

The  Inbreeding  of  Dairy  Cattle       ...          ...          J.  A.  Robertson  407 

Powdery  Mildew  of  the  Apple — Experiments  with  Iron  .Sulphide 

and  other  Sprays  for  its  Control 

W.  J.  Allen  and  W.  le  Gay  Brei-eton  408 

Eradication  of  Blackberry      ...         ...         ...           C.  W.  Burrows  412 

Rabbit  Destruction        T.  P.  Glennan  413- 

Sale  of  Merino  Rams — Nyngan  Demonstration  Farm         ...          ...  425 

The  Eradication  op  Stinkwort           ...         ...         ...         ...         ...  428 

The  Peanut  (continued) ...         ...         ...    W.  D.  Kerle  429 

A    Weed     New    to     Austr.\lia — Spikeweed    (Ilemizonia   pungens) 

\.  A.  Hamilton  433 
Notes  on  "  S.vow  Flies  " — With  the  Description  of  a  New  Species 

(Alexirodes  albojloccosa)           ...          ...          ...          W.  W.  Froggatt  434 

The  Chinese  W^ood  oil  Tree  (Aleuritfs  Fordii)         ...    E.  N.  Ward  437 

Soil  Inoculation  for  Legumes            ...         ...         ...         ...         ...  439 

A  Fungus  Disease  of  Prickly  Pear 

G.  P.  Darnell-Smith  and  H.  Ross  -1  |(» 

Poultry  Notes— June J.  Hadlington  4  12 

Agricultural  Bureau  of  New  South  Wales — Reports  and  Notices 

from  Branches             ...          ...          ...          ...          ...          ...          ...  44.") 

Orchard  Notes — June W.  J.  Allen  453 

Agricultural  Societies'  Shows           ...         ...         456 


XKXvi  Agricultural  Gazette  of  N.S.W.  {June  3,  1918. 


At  the  Government  Farnn  Schools. 


special  facilities  are  offered  at  the 
schools  at  the  government  experiment 
farms  for  instruxtiox  in  agriculture. 

Courses  from  6  Months  to  3  Years- 

Loiv  Fees.     Comfortable  Accommodation.     Expert  Tuition. 

Hm—^i-J     -.ffi  '-■    '■'-III       -H'  |VUIJ)J-»     i.i    ■■!         I.--..-.J.  g  Jijug 

HAWKESBURY   AGRICULTURAL  COLLEGE, 

Richmond. 

ASSOCIATED  WITH  THE  UNIVERSITY  OF  SYDNEY. 

Agriculture  Diploma  Course— 8  years. 
Dairy  Diploma  Course— U  years. 

Ca-rviiig  Ifie  resiiecti\  e  acaJcnnc  distinctions  "  11. D. A."  ami  "  H.D.D." 

Short  Courses"of  from  6  to  1-'  uiontlis  on  OKCHaUD,  DAIRY,  I'lOCiEUY,  and  POULTRY. 

Carr\  in;;  certificates  on  examination. 

Each  course  gives  a  well-adjusted  conibiMatioii  of  I'ield  I'racticc  with  Class-room  Tuition. 

Tivo  Sessions  per  Year,  beginning  January  and  July. 

Fees 

(INCLUDING  INSTRUCTION,   150ARD  AND  LODGING) 

All  Courses     i:\i  per  Session. 

WAGGA,  BATHURST,  and  YANCO  (Irrigation) 
STUDENT  SCHOOLS. 

SOUND  SYSTEMS  IN  MJXED  FARMING. 
Tlie  Student  perforuis  the  work  of  eaili   Section  of  the   I'arni,   including  SIIEKP,  OUOrS, 
Dairy,  OKCUAKD,   roULTItY,  1'K;GI:UV,  CAUl'KNXlill'.S  and  BLA(;KSMITir.S  SlIOl'S. 

TWO    YEARS'  COURSE  FOR   FARM  CERTIFICATE. 

Fees 

(INCLUDING  INSTRUCTION,  BOARD  AND  LODGING) 

First  Year     £15 

8e(*oii<l  Year £10 


FARM    APPRENTICE    SCHOOLS 

at  Glen  Innes,   Wollongbar,  and  Grafton. 

A  PRACTICAL  COURSE  FOR  TRAINING  LADS  FOR  FARM  WORK. 

The  Apprentices  are  trained  in  all  branches  of  FARM,  DAIRY,  or  ORCIIAltD 

work,  and  receive  Lectures  and  Ueinonsl rations  in  CROP  OHOWIKG  and  the 

Rearing  and  X'anagement  of  LIVE  STOCK'. 

WOMEN'S   TRAINING  FARM,    COWRA. 

AVomen  Students  arc  given  instruction  in  all  matters  rclatinsj  to  \VHEAT  and  SHEEP  FARMIXG, 
also  DAIRYING,  FRUIT  GROWING,  POULTRY  KEEPING,  APICULTURE,  etc. 

Fees 

(INCLUDING  INSTRUCTION,  BOARD  AND  LODGING) 

£5  for  Six  Months.    (Admission  at  any  diito.) 

For  further  particulars,  prospectuses,  &c. , 

apply  to—  GEORGE  VALDER, 

Lands  Office  Building,  Under  Secretary  and  Director, 

Bridge-st.,  Sydney.  Department  of  Agriculture. 
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Water  on  the  Farm. 

[Continued  from  page  310.] 


F.  B.  GUTHRIE. 

WATER   FOR   HUMAN   CONSUMPTION— oo««mwerf. 

Peaty  Water. 
Peaty  water  is  charjied  with  organic  matter  of  vegetable  origin.  There  is 
some  conflict  of  opinion  as  to  the  danger  run  in  vising-  such  water  for 
drinking  purposes.  Epidemics  of  diarrhoea  have  been  traced  to  the  use  of 
peaty  waters  as  the  water  supply.  Peaty  waters  are  soft  waters,  and  the 
consensus  of  opinion  appears  to  be  that  they  can  be  dnmk  without  risk, 
provided  they  are  fi'ee  from  animal  contamination  and  do  not  undergo 
putrefaction  on  keeping.  They  have  a  high  solvent  action  on  metallic  load, 
and  leaden  pipes  and  vessels  must  be  avoided.  Water  from  swamps,  or 
stagnant  water  in  which  animal  and  vegetable  matter  flourishes  and  decays, 
is,  of  course,  always  dangerous  without  preliminary  purification.  Many 
peaty  waters  have  been  credited  with  curative  properties  for  comijlaiiits 
such  as  rheumatism  and  for. skin  diseases.  Unless  such  water  is  spring  or 
running  water,  it  must,  however,  always  be  regarded  with  suspicion,  and 
it  is  likely  to  become  dangerovis  if  stored. 

Order  of  Safety  of  Natural  Waters. 

The  different  types  of  water  whicli  we  have  been  discussing-  may  be 
roughly  classified  as  follows  with  regard  to  their  safety  or  otherwise  as  a 
fupply  for  drinking  purposes: — 

Safe. — Spring  waters. 

Fresh  rain  water. 
Deep  well  waters. 
Rivers  or  lakes  in  hilly  districts. 

Sv^picioii.s. — Stored  rain  water. 

Surface  water  from  eullivntcd  I;iii<l. 
Peaty  waters. 

Dangerous. — Shallow  well  water. 

River  w  other  water  tii  whicli  sewage  has  access. 

In  all  eases  the  water  used  must  be  absolutely  beyond  the  possibility  of 
danger  of  sewage  contamination  or  of  containin;ition  by  waste  water  from 
mai;ufactures  or  from  mines,  whicli  is  likely  to  inti'oduce  poisonous  sub- 
Stances. 
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Storing. 

Al]  water,  even  filtered  water,  is  liable  to  deteriorate  on  keeping.  The 
reservoirs  in  which  water  is  kept  should  be  covered  and  protected  from  the 
light.  This  deterioration,  due  to  the  growth  of  micro-organisms  and  of 
vegetation,  is  more  particularly  liable  to  take  place  in  hot  climates.  This  is 
also  true  of  water  that  has  been  boiled.  Even  distilled  water  develops 
growths  when  stored  for  any  length  of  time  in  the  one  vessel.  Long  storage 
is,  therefore,  to  be  avoided,  and  the  tanks  or  reservoirs  in  which  drinking 
water  is  kept  must  be  periodically  cleaned  out.  The  presence  of  carbonic 
acid  in  rain  water  retards  the  growth  of  micro-organisms  to  some  extent, 
and  rain  water,  which  not  only  contains  carbonic  acid,  but  is. generally  well 
aerated,  does  not  "  stale  "  quite  as  rapidly  as  spring  or  river  water  when 
stored. 

Filtered  water  can  be  protected  from  bacterial  attack  by  the  addition  df 
bleaching  powder  at  the  rate  of  about  l  oz.  per  1,000  gallons. 

If  passed  through  an  ozonizer  the  risk  of  sTibsequent  growth  is  also  much 
lessened. 

Filtration. 

All  household  filters  require  to  be  periodically  and  thoroughly  cleancHi, 
since  whatever  medium  is  employed  becomes  loaded  with  organisms  iu  a 
longer  or  shorter  time  according  to  the  purity  of  the  original  water,  and 
becomes  slimy  and  itself  a  seed-bed  for  the  growth  of  micro-organisms, 
which  gradually  find  their  way  down  to  the  filtered  water.  The  result  is 
that  when  a  charcoal  or  other  filter  has  been  used  for  any  time  without 
cleaning,  the  filtered  water  may  be  more  impure  than  the  original. 

A  filter  which  is  not  periodically  cleaned  constitutes  a  danger  to  the 
water  supply  rather  than  a  safeguard. 

Charcoal  filters  are  not  to  be  recoimnended,  as  they  cannot  he  cleansed 
except  by  heating,  and  repeated  heating  reduces  the  filtering  efiiciency  of 
the  charcoal.  Filters  made  of  porovis  porcelain  or  diatomaceous  earth  are 
the  most  satisfactory,  but  these  require  that  the  water  should  be  forced 
through  under  pressure  or,  at  all  events,  with  a  good  head  of  water.  Of 
this  type,  the  Chamberland-Pastem',  of  unglazed  porcelain,  or  the  Berkefeld, 
made  of  diatomaceous  earth  (Tripolite),  are  the  most  effective  The  advan- 
tage of  this  type  of  filter  is  that  they  are  made  iu  the  form  of  a  cylinder 
or  candle  which  can  be  readily  removed  and  cleaned  by  scrubbing  and 
placing  it  in  boiling  water  for  a  few  minutes.  This  should  be  done  once  a 
week  at  least.  Their  disadvantage  lies  in  the  fact  that  filtration  is  slow  and 
requires  that  the  water  shovild  be  introduced  under  pressure.  The  Berke- 
feld filter  is  the  more  rapid.  With  50  feet  of  head  (1^  atmospheres)  a 
Berkefeld  filter  yields  about  2  pints  in  a  minute.  Without  any  pressure  it 
takes  some  hours  to  filter  a  pint. 

Ozonizing  and  Sterilizing. 

This  is  a  very  effective  way  of  sterilizing  water  for  human  consumption, 
and  apparatus  is  on  the  market  in  which  water  can  be  ozonized  by  elec- 
tricity for  household  piirposes.    The  flow  of  water  through  the  ozonizer  is  not 
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impeded  as  in  the  case  of  filters;  and  the  working-  costs  are  small  after  the 
initial  cost  of  the  apparatus,  provided  that  the  current  can  he  taken  from  the 
electric  mains,  but  an  electric  supply  is  essential. 

Water  can  also  be  sterilized  by  boiling-.  Sterilizers  for  treating  water  for 
household  purposes  on  this  principle  are  on  the  market,  and  the  Forbes 
patent  water  sterilizer  in  which  this  principle  is  adopted  is  used  by  the 
United  States  army.  Apparatus  which  will  sterilize  about  3  gallons  per 
hour  at  a  cost  (using  gas  or  X'etrol  as  fuel)  of  not  more  than '2d.  per  100 
gallons  is  on  the  market.  Like  the  ozonizer,  no  cleaning  is  required,  and 
the  apparatus  can  be  used  continuously  for  years. 

If  there  is  .any  suspicion  as  to  the  purity  of  the  water,  the  simplest  and 
most  effective  treatment  is  to  boil  it. 

Chemical  Methods  of  Purification. 

Lime. — As  has  been  mentioned  when  the  subject  of  water  for  boilers  was 
under  discussion,  water  that  is  hard  owing  to  the  presence  of  carbonate  of 
lime  can  be  softened  by  the  addition  of  a  further  quantity  of  lime.  This 
process  is  employed  on  the  large  scale  in  the  softening  of  the  Mater  supplj' 
of  many  cities  (Clark's  process).  For  treating  supplies  for  household  pur- 
poses the  procedure  recommended  for  the  softening  of  waters  for  boilers 
may  be  followed  (Agncultural  Gazette,  April,  1918,  page  232).  It  will  not 
often  be  necessary  to  soften  water  for  drinking  purposes  under  our  condi- 
tions. Where,  however,  the  water  is  to  be  used  for  household  purposes, 
especially  for  washing  or  for  laundry  purposes,  and  does  not  fonn  a  lather 
with  soap,  the  addition  of  lime  in  the  manner  indicated  is  the  most  effec- 
tive way  of  dealing  with  the  trouble. 

Permutit. — This  substance  is  an  artiiically-prepared  silicate  of  alumina 
and  soda  of  the  same  composition  as  the  minerals  Iniown  as  zeolites.  It  is 
prepared  by  fusing  together  quartz,  kaolin,  and  carbonate  of  soda  in  definite 
proportions.  This  substance  not  only  softens  the  water  by  removing  the 
hardness  due  to  carbonate  of  lime,  but  also  removes  iron  and  magnesium 
salts. 

Bleachiru)- powder.  Chloride  of  Lime,  or  Hypochlorite. — The  action  of 
bleaching-powder  in  rendering  sterile  water  that  has  possibly  not  been 
satisfactorily  filtered  has  been  already  mentioned. 

Its  use  for  unfiltered  w^ater  which  has  undergone  contamination  is  fre- 
quently resorted  to.  For  such  water,  the  addition  of  1-1  grains  bleaching- 
powxler  per  gallon  (2^1  oz.  per  1,000  gallons)  has  been  found  effective  in 
destroying  bacteria.  Mix  the  chloride  of  lime  to  be  \ised  in  a  bucketful  of 
water  and  add  to  the  water  to  be  purified,  stirring  during  the  addition. 
The  objection  to  the  process  is  that  it  depends  upon  the  action  of  chlorine 
derived  from  the  bleaching-powder.  and  very  small  traces  of  chlorine  possess 
a  highly  objectionable  odour  and  taste. 

This  odour  will  disappear  on  standing,  particularly  if  the  water  can  be 
aerated,  or  it  may  be  removed  by  means  of  bisulphite  of  soda  or  hypo- 
sulphite of  soda  ("hypo").  The  amount  of  this  substance  required  will 
depend  upon  the  amount  of  free  chlorine  present.  iuu\  a  small  (piantiry  of 
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the  water  should  l>e  experimented  with  tirst.  If  only  enough  bleaching- 
powder  has  been  added  originally  to  sterilize  the  water,  the  amount  of 
bisulphite  required  should  be  very  small.  If  hypo  is  used  about  half  the 
amount  of  the  chloride  of  lime  added  is  rouglily  sufficient. 

The  cost  of  treating  the  water  as  suggested,  first  with  bleaching-powder 
and  then  with  bisulphite  of  soda,  has  been  calculated  at  about  Id.  per  1,000 
gallons.  The  action  of  the  free  chlorine  is  not  only  bactericidal,  but  it  has 
the  effect  of  destroying  the  organic  matter,  so  that  water  so  treated  is  less 
liable  to  decomposition  than  is  untreated  water.  If  organic  matter  is  in 
suspension  it  should  be  previously  filtered. 

Ferroclilore,  which  is  a  mixture  of  bleaching-powder  and  perchloride  of 
iron,  is  also  used  for  the  same  purpose.  The  active  agent  is  in  this  case  also 
chlorine,  and  this  has  to  be  removed  as  above  described. 

Permanganate  of  Potash  or  Permanganate  of  Lime. — The  action  of  per- 
manganates, like  that  of  the  chlorine  in  bleaching-powder,  is  an  oxidising 
one,  and  it  acts  similarly  in  destroying  organic  matter  and  as  a  bactericide. 
It  also  acts  as  a  coagiilant,  an  insoluble  oxide  of  manganese  being  preci- 
pitated, which  carries  suspended  matter  down  with  it.  It  is,  however,  not 
so  effective  a  coagulant  as  those  which  will  be  discussed  immediately. 

To  purify  water  with  permanganate,  all  that  is  necessary  is  to  add  the 
solution  of  permanganate  in  water  in  small  quantities  at  a  time  under  con- 
stant stirring,  until  the  liquid  assumes  a  light  pink  tinge  which  is  per- 
manent for  five  or  six  minutes.  This  pink  colour  will  disappear  on  standing 
for  some  hours,  and  the  water  will  be  colourle^.  Pei'manganate  of  lime  is 
more  satisfactorj',  since  permanganate  of  potash  produces  carbonate  of 
potash,  which  is  alkaline,  whereas  permanganate  of  lime  forn\s  carbonate  of 
lime,  which  is. thrown  down  and  helps  to  clarify  the  water. 

iJui'ing  the  Ashanti  war  the  following  mixture  was  used  by  the  soldiers 
for  treating  the  impure  water  obtainable: — 

1  part  permanganate  of  lime. 
10  parts  sulphate  of  alumina. 
80  parts  fine  clay. 

Copper  Sulphate  (bluestone)  is  a  highly  effective  algicide,  and  is  used 
successfully  in  destroying  algiv  or  similar  vegetable  growths  which  develop 
in  stagnant  water.  The  water  in  water-holes  which  have  become  infested 
with  alga'  may  be  cleared  of  these  growths  ])y  the  addition  of  1  part  in 
JO  millions  of  sulphate  of  copper — that  is,  7  grains  in  1,000  gallons  will  pre- 
vent the  growth  of  alg*^ — and  to  destroy  any  already  present  as  much  as  1 
part  in  2  millions  (35  grains  in  1,000  gallons)  may  be  used  without  intro- 
ducing an  appreciable  amount  of  copper  into  the  water  or  one  that  can 
have  any  poisonous  action  on  human  beings. 

Coagulants. 

The  substances  used  as  coagulants  do  not  necessarily  possess  bactericidal 
functions.  They  are  employed  to  clear  turbid  waters.  Coagulants  are  com- 
monly employed  in  connection  with  sand  filtration  of  water  supplies.    Their 
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addition  facilitates  filtration  l)y  causing-  the  finely-suspended  matter  to 
aggregate  and  settle  out.  Even  where  filtration  is  not  resorted  to  it  is 
possible  to  clarify  the  water,  the  suspended  matter  being  precipitated  in  the 
settling  tank,  from  which  the  chirified  liquid  can  be  drawn  off.  Their 
clearing  action  is  often  quite  striking.  If  to  a  glass  of  turbid  water  con- 
taining peaty  matter,  or  very  fine  claj',  in  suspension  a  few  drops  of  alum 
■or  ferric  cliloride  be  added,  the  suspended  matter  will  settle  quite  rapidly 
iind  leave  the  supernatant  water  clear. 

Sulphate  of  Alumina. — The  precipitating  action  of  sulphate  of  alumina 
(or  alum),  w^hich  is  one  of  the  coagulants  frequently  used,  depends  upon 
the  presence  in  the  water  of  carbonate  of  lime,  which  converts  the  alum 
into  alumina  (aluminium  hydrate),  which  is  insoluble  in  water  and  carries 
the  finely-suspended  matter  down  with  it  mechanically. 

Owing  to  its  price,  the  pure  sulphate  of  alumina  is  being  replaced  hj 
the  cheaper  "  alumino-ferric." 

Ahtmino-fenic  is  the  name  given  to  an  impure  sulphate  of  alumina  which 
is  prepared  from  a  bauxite  containing  a  rather  high  proportion  of  ferric 
oxide. 

This  substance  is  cheaper  than  sulphate  of  alumina  and  apparently  quite 
us  satisfactory. 

As  an  example  of  its  clarifying  power,  samples  of  water  from  the  Can- 
ning Factory,  Leeton,  were  examined  for  the  Irrigation  Commission  before 
and  after  treatment  with  alumino-ferric.  The  original  water  contained  a 
quantity  of  very  finely-divided  day  in  suspension  which  did  not  settle  and 
which  could  not  be  removed  by  passing  through  filters.  The  water  was 
treated  with  alumino-ferric  in  the  proportion  of  G  ounces  alumino-ferric  to 
4'very  1,000  gallons  of  water.  The  treated  water  was  perfectly  clear,  everj- 
trace  of  susi)ended  matter  having  been  removed.  The  etfect  of  the  akimino- 
ferric  on  the  chemical  composition  of  the  water  is  showni  in  the  following 
table: — 

Total  soUd  residue. 
Parts  per  100,000. 

Water   before   treatment        .  .  .  .  .  .      15-4 

Water  after  treatment 12-0 

Ferric  Chloride. — Ferrous  sulphate  and  oxide  of  iron  are  also  effective 
coagulants.  Ferric  chloride  (perchloride  of  iron)  is  particularly  rapid  and 
effective,  nud  may  be  used  in  the  i)roportion  of  (3  ounces  to  eveiy  1,000 
gallons  for  fairly  turbid  water. 

Superphosphate  of  Lime  (ordinary  "  sui)er  ")  is  also  an  effective  coagu- 
lant. 

In  the  case  of  any  of  these  coagulants,  very  small  quantities  only  are 
required  to  effect  the  precipitation  of  the  sediment,  and  no  more  than  is 
necessarj"  for  the  purpose  should  be  added,  as  they  v/ill  all  impart  a  taste  to 
the  water  if  added  in  excess,  and  the  water  will  be  rendered  acid  and  will 
attack  the  metal  of  the  tanks  and  pipes.  If  any  excess  has  been  added  lime 
or  soda  must  be  used  to  neutralise  it.     When  the  sediment  has  settled,  the 
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clear  water  may  be  drawn  off  and,  if  it  is  considered  necessary,  filtered.  As 
stated  above,  these  substances  are  not  germicides,  but  effect  a  sterilization 
by  carrying  the  micro-organisms  down  with  the  coagulum. 

If  the  water  was  originally  charged  with  micro-organisms  it  must  be 
again  examined  bacteriologically  before  deciding  on  its  safety  as  a  drinking 
water.  Before  any  coagulant  is  added  it  is  essential  that  an  analysis  of  the 
water  be  obtained,  so  that  the  proper  araoimt  can  be  estimated. 

General  Conclusions  on  Methods  of  Purification. 

It  will  be  seen  from  the  above  discussion  of  the  various  methods  sug- 
gested for  purifying  water  for  drinking  purposes  that  there  is  no  means 
of  sterilizing  water  with  absolute  certainty  by  filtration  or  by  the  addition 
of  a  germicidal  substance.  Pure  water  is  always  better  than  purified  water. 
Filtering  is  only  safe  provided  that  the  filtering  material  is  frequently 
changed  or  cleaned — once  a  week  at  least,  or  oftener  if  the  water  is  a  bad 
one. 

The  question  of  storage  is  also  one  that  has  to  be  carefully  considered,  as 
Avater  is  liable  to  putrefy  on  storing. 

The  use  of  chemical  germicides  should  not  be  resorted  to  unless  it  is 
possible  to  have  the  water  periodically  examined  chemically  and  bacteriolo- 
gicallj',  as  their  use  is  likely  to  produce  a  false  feeling  of  security.  Where 
the  object  is  to  clarify  water  which  is  turbid  with  suspended  clay,  and  there 
is  no  risk  of  organic  contamination,  one  or  other  of  the  coagulants  men- 
tioned may  be  used  with  safety  and  advantage;  but  for  purifying  contami- 
nated water  for  drinking  purposes,  the  only  safe  procedure  is  to  boil  the 
water.  It  should  not  be  a  difficult  matter,  where  drinking  water  for  the 
household  only  is  required,  to  fit  up  a  boiler  for  this  purpose.  Subsequent 
passage  through  a  Ifilter  will  help  to  aerate  the  water  and  remove  the  flat, 
insipid  taste  characteristic  of  boiled  water. 

Boiling  does  not  destroy  the  whole  of  the  organic  matter  nor  the  saline 
matter  in  solution.  This  can  only  be  done  by  distilling  the  water,  con- 
verting it  into  steam  and  condensing  the  steam  in  a  cooled  pipe  or  worm. 
Tliis,  if  properly  carried  out,  yields  absolutely  pure  water,  but  is  usually 
too  cumbersome  and  costly  a  process  for  general  use.  Distilled  water  also 
requires  aeration  to  render  it  palatable  to  most  people. 

(To  he  continued.^ 
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K     BKKAKWELL,   B.A.,    B.Sc,  Agrostologist. 

THE  POA.  GRASSES. 

Tup:  Poa  grasses  constitute  another  large  genus  of  grasses  with  overlapping 
spikelets,  as  '\\\  the  Fescue  and  Biome  grasse?  previously  desciibed.  They 
can,  however,  be  distinguished  from  the  latter  in  the  fact  that  the  grain  falls 
coni])letely  free  from  the  glumes  or  husks  of  the  flower,  whereas  in  Bromus 
and  Fe'ihiai  the  grain  is  lightly  attached  to  one  of  the  flowering  glumes  or 
husks  (called  the  palea),  and  it  is  generally  sold  and  sown  accordingly. 

The  Poa  grasses  are  wddely  distributed  over  the  cooler  regions  of  the  globe. 
Most  of  tliem  are  palatable,  but  Australia  has  the  invidious  distinction  of 
possessing  an  indigenous  Poa  grass  of  very  little  value.  This  native  Poa 
is  one  of  tlie  commonest  and  most  widely  distributed  of  our  native  grasses, 
and  were  it  palatable  li1ce  other  Poas,  it  would  mean  a  considerable  amount 
of  added  wealth  to  the  grazing  community. 

The  principal  Poa  grasses  found  growing  in   New  South  Wale-^  may  be 
classified  as  follows  : — 
Useful— 

Kentucky  Blue  grass  {Foa  pmlensia).     (Fig.  I.) 
Texas  Blue  grass  (P.  amchnifera).     (Fig.  2.) 
(Canadian  Blue  grass  (P.  rompressa).     (Fig.  3.) 
English  Blue  grass  (P.  tiicinlis). 
Of  limited  value— 

Winter  grass  or  Goose  srass  (P.  annua).     (Fig.  4.) 
Native  or  Tassocky  Poa  (P.  ccB^pitom).     (Fig.  5.) 

Kentucky  Blue  Gr.\s.s  {Poa  pmfensis). 

This  grass  is  a  native  of  Europe,  which  is  now  w-idely  spread  throughout 
the  States  of  Ameiica,  where  it  provides  a  very  large  portion  of  the  cattle 
pastures  in  Kentucky  and  other  States.  In  New  South  Wales  it  is  grown 
mainly  as  a  lawn  grass,  although  in  the  more  elevated  tablelands  it  is  coming 
into  favour  as  a  good  pasture  grass. 

Kentucky  Blue  grass  can  be  distinguished  from  most  of  the  other  Poa 
grasses  by  the  fineness  of  its  leaf  and  its  (ueeping  root  system.  Texas  Blue 
grass  also  has  the  creeping  characteristic,  but  it  is  a  much  coarser  grass  in 
every  way  than  Kentucky  Blue.  The  flowering  spikelets  of  Kentucky  Blue, 
in  coinmon  with  most  Poa  grasses,  bear  distinct  tufts  of  cobwebbv  hairs  at 
their  bases.  The  grass  seldom  grows  more  than  2  feet  high,  and  under 
average  grazing  conditions  generally  reaches  a  height  of  6  inches  to  a  foot, 
with  a  very  thick  sward.  Variations  in  the  fineness  of  leaf  and  thickness 
of  growth,  as  seen  in  cultivated  pastures,  are  common,  and  possibilities  of 
selecting  superior   strains   are   very  promising. 
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Fig.  1. — Kentucky  Blue  Grass  (I'oi  prutensis). 
Note  that  the  ^rass  is  smallei-  in  every  respect  than  Texas  Blue  (Fig.  2).     It  also  sets  seed  whereas 

Texas  Blue  does  not. 

Popular  Descrh'tions  of  Grasses. 
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Fig.  2. — Texas  Blue  Grass  {Poa  arachnifera) . 
Xotu  thai  tile  '.n'OA'th  is  miu.'h  lartc-ir  tliaii  Kentucky  Blue  in  all  respects.     This  i^r.xss  does  not  set  seeii. 

PoPUL.vR  De.sokiptions  OF  Gra.ssks. 
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Kentucky  Blue  grass  will  not  grow  well  on  poor  soils.  It  is  best  adapted 
to  soils  of  limestone  formation,  but  it  also  growls  well  on  volcanic  and  alluvial 
forniations.  There  is,  perhaps,  more  Kentucky  Blue  grass  grown  on  the 
basaltic  soils  of  New  England  than  in  any  other  part  of  the  State. 

One  of  the  great  disadvantages  of  Kentucky  Blue  grass  is  the  poor  germi- 
nating quality  of  the  so-called  seed.  Owing  to  the  harvesting  of  the  seed 
crop  before  the  grain  is  mature,  a  percentage  germination  of  over  40  per  cent. 
is  very  rare  in  commercial  seed.  As  a  consequence  it  is  extremely  difficult  to 
jobtain  a  quick  stand  of  Kentucky  Blue  grass.  In  all  cases  under  observation 
it  has  been  noticed  that  ■\^  here  this  grass  has  obtained  a  good  hold  in  pastures, 
it  has  started  from  a  poor  stand,  and  has  taken  a  coujDie  of  years  to  spi'ead 
by  means  of  its  underground  creeping  root  system.  Owing  to  this  fact,  it  has 
been  found  advisable  to  grow^  it  with  a  strong  growing  grass  as  a  cover  crop. 

Phalaris  hulbosa,  or  even  Perennial  Rye  and  Red  Clover  have  been  found 
to  serve  the  purpose  of  cover  crops  in^a  very  satisfactory  manner.  In  a 
Farmers'  Experiment  Plot,  establish=^d  at  Mittagong,  Kentucky  Blue  grass, 
after  two  \\^ars,  formed  quite  a  thick  undergrowth  to  the  taller  Phalaris 
hulhosa.  in  the  plot.  At  Glen  Innes  Experiment  Farm  it  has  spread  slowly 
but  surely,  and  now  promises  to  crowd  out  the  Perennial  Rye  and  Timothy 
grasses. 

Kentiicky  Blue  is  most  irost-resistant  and  very  sensitive  to  dry  conditions. 
It  takes,  however,  a  considerable  amount  of  drought  to  kill  out  the  grass, 
and  it  quickly  responds  to  rain.  On  tho  Northern  Tableland  it  provides 
feed  for  practically  nine  months  out  of  the  twelve .  It  also  possesses  a  desirable 
characteristic  in  the  fact  that  the  faded  or  half-dead  flag  possesses  palatable 
and  nutritious  qualities. 

Kentucky  Blue  grass  behaves  peculiarly  in  that  no  matter  how  favourable 
the  conditions  may  be  after  cutting,  it  will  send  up  only  one  seed  stalk  in 
twelve  months.  For  this  reason  it  is  an  ideal  lawn  grass  for  cool  districts, 
and  some  very  fme  lawns  of  it  may  be  seen  on  the  Central  Tableland.  In 
establishing  a  Kentucky  Blue  grass  lawn,  however,  it  is  essential  that  the  land 
be  cultivated  to  a  fine  tilth  and  absolutely  freed  from  weeds.  A  heavy 
Seeding,  as  much  as  60  lb.  to  the  acre,  should  be  applied.  If  the  grass  is 
mixed  with  Perennial  Rye  a  better  opportunity  is  afforded  of  choking  the 
w^eed  growth. 

In  sowing  pastures,  the  seed  should  be  sown  early  in  the  autumn  or  in  the 
middle  of  spring  on  the  tablelands.  This  pro\ades  the  grass  with  a  chance  of 
germinating  and  growing  while  the  soil  is  not  too  cold.  Good  mixtures  should 
be  obtained  by  mixing  20  lb.  of  Kentucky  Blue  grass  with  4  lb.  of  Phalaris 
bulbosa,  or  12  lb.  of  Rye  grass  and  2  lb.  of  Red  Clover. 

Texas  Blue  Grass  {Poa  arachnilera). 
This  is  a  perennial  grass  introduced  from  Texas,  U.S.A.     It  resembles 
Kentucky  Blue  in  its  creeping  root  system,  but  has  larger  leaves,  and  is,  in 
all  respects,  a  much  coarser  grass.      Its  specific  name   (P.  arachnijeru)  is 
due  to  the  cobw^ebby  hairs  at  the  base  of  the  flowering  spikelets. 
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Fig.  3. — Canadian  Blue  Grass  {Ton  compressa). 

This  ;;rass  somewhat  reseinblfs  Kcntiuky  bluu.     It  is,  however,  iiioic  luafy,  ana  does  not  creep 

to  any  extent. 
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Texas  Blue  grass  is  unisexual,  i.e.,  some  plants  are  male  (bearing  staminate 
flowers  only)  and  others  are  female  (bearing  pistillate  flowers  only).  Owing 
to  tliis  fact  the  grass  does  not  set  seed  in  any  quantity,  which  is  a  great 
drawback  to  its  popularity.  An  American  botanist  has  been  successful  in 
crossing  it  with  Kentucky  Blue,  but  the  resulting  progeny  was  as  devoid 
of  seed  as  the  Texas  Blue  parent. 

Texas  Blue  gTass,  however,  is  easily  propagated  by  root  planting,  and  it 
spreads  very  rapidly. 

In  districts  with  a  decent  rainfall  it  must  be  classed  as  inferior  to  Kentucky 
Blue  grass,  but  there  is  no  doubt  that  it  is  capable  of  enduring  drought  con- 
ditions better.  This  is  evidenced  by  the  fact  that  in  the  Experiment  Farms 
of  the  Western  districts,  such  as  at  Cowra  and  Wagga,  a  plot  of  this  grass 
proved  much  longer-lived  than  that  of  Kentucky  Blue. 

Some  pastoralists  plant  this  grass  and  allow  it  to  spread,  but  there  is 
little  likelihood  of  it  ever  becoming  popular.  It  is  more  a  cattle  than  sheep 
grass,  and  will  endure  a  considerable  amount  of  trampling. 

Canadian  Blue  Grass  (Poa  compressa). 

This  grass  is  a  native  of  Europe  and  Asia.  Although  it  occurs  abundantly 
in  North  America,  the  latest  information  from  that  country  indicates  that 
there  is  little  doubt  it  has  been  introduced  thither.  In  habit  it  closely 
resembles  Kentucky  Blue,  but  whereas  in  the  latter  the  colour  is  a  dark 
gTeen,  in  Canadian  Blue  grass  it  is  a  distinct  bluish  green. 

Canadian  Blue  grass  is  now  becoming  popular  in  Canada  among  ranchmen, 
who  speak  highly  of  it  as  a  fattening  grass.  In  New  South  Wales  it  is  seldom 
seen  outside  the  Experiment  Farms.  At  Glen  Innes  and  Bathurst  Experi- 
ment Farms  and  at  Hawkesbury  Agricultural  College  it  has  shown  much 
greater  drought-resisting  properties  than  Kentucky  Blue  grass,  and  there 
appears  little  doubt  that  it  will  grow  on  much  poorer  soils  than  that  gi-ass, 
as  some  fine  specimens  have  been  received  from  the  hungry  soils  of  Black- 
heath.  The  seed  also  has  a  much  higher  germinating  capacity.  In 
structure  the  seed  closely  resembles  that  of  Kentucky  Blue  grass,  and  it  is 
often  used  in  adulterating  paicels  of  seed  of  the  latter.  The  grass  will 
endure  a  considerable  amount  of  trampling  from  stock. 

There  are  elevated  districts  in  this  State  with  soils  of  a  poor  qualit}'  where 
Canadian  Blue  grass  should  be  a  valuable  acquisition  to  the  pastures. 

KouGH-STALKED  Meadow  Grass  {Poa  trivialit<). 

This  g]'?ss  is  a  native  of  Europe,  and  is  now  grown  to  a  small  extent  in 
the  cooler  regions  of  the  globe.  It  is  somewhat  similar  in  the  appearance 
of  its  foliage  to  Kentucky  Blue  grass,  but  it  is  characterised  by  the  absence  of 
underground  root  stocks,  and  by  the  roughness  of  the  stalk  near  the 
flower. 

To  do  well  this  grass  likes  rich  moist  soils.  Even  in  such  situations  it  is 
never  likely  to  displace  Kentucl<y  Blue  grass. 
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Fig.  4.  -Winter  Grass  or  Goose  Grass  <Poa  cniiwr. 
This  '^'rass  c;ui  lie  ilistiiiijiii^li'id  t'roiii  uiost  of  the  other  I'oas  b\  its  soft  texture-  and  aiiiia;il  cliaiaoter. 
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Goose  Grass  ok  Winter  Grass  {Poa  annua). 

This  grass  is  extremely  common  in  the  coastal  regions  of  New  South  Wales, 
where  it  invades  Couch  and  Buffalo  grass  lawns  in  the  autumn,  winter  and 
spring  months  of  the  year,  imparting  to  the  landscape  that  vivid  green 
appearance  so  striking  to  the  eye.  It  is  a  small  tufted  grass,  growing  about 
4  to  6  inches  high,  with  a  very  fine  leaf.  It  improves  the  appearance  of  a 
lawn  in  the  winter  months,  owing  to  the  detrimental  tfftct  of  the  low  tem- 
peratures on  the  jnincipal  grass  constituents  (Couch  oi-  Buffalo).  Goose 
grass  will  stand  a  considerable  amount  of  cutting,  and  is  a  most  rapid  grower. 
As  soon  as  the  warm  weather  sets  in,  however,  it  quickly  sends  up  its  seed 
head  and  turns  brown,  imparting  an  undesirable  appeai'ance  to  the  lawn ; 
for  this  reason  it  is  advisable  to  pull  up  the  tufts  about  September.  This 
allows  free  action  for  the  root  system  of  the  principal  grass  constituents, 
and  the  latter,  with  the  approaching  summer  heat,  soon  assume  the  appear- 
ance desirable  for  a  iawn. 

Poa  annua  is  a  good  winter  grazing  grass  where  it  occurs  spontaneously 
in  pastures,  and  its  presence  is  not  unwelcome. 

Tussock  or  Australian  Poa  {Poa  coispitosa). 

This  is  a  native  grass  that  is  extremely  common  on  the  coast  and  table- 
lands. It  grows  in  the  forin  of  tufts,  giving  out,  as  a  rule,  numerous  long 
wiry  leaves.  It  occurs  in  all  kinds  of  situations,  but  reaches  its  best  develop- 
ment on  volcanic  soils  in  elevated  districts.  On  the  basaltic  soils  of  the 
New  England  and  Monaro  tablelands  it  dominates  the  situation  in  many 
places.  A  striking  example  of  the  manner  in  which  it  replaces  the  finer 
coastal  grasses  is  seen  in  ascending  Mount  Brown  on  the  B  ■ga-Nimitybelle 
road.  Up  to  1,000  or  1,500  feet  dominant  coastal  grasses,  such  as  Paddock 
Love  or  Couch  grass,  arc  common,  but  thence  these  fine  grasses  become 
gradually  replaced  by  the  Poa.  On  the  Nimitybelle  and  Monaro  plain  the 
Tussock  Poa  becomes  dominant,  and  presents  unsightly  tufts  in  the  paddocks, 
which  are  seldom  touched  b}'  the  sheep,  and  provide  little  nutriment. 

This  grass  has  become  a  weed  in  cultivated  pastures  at  Glen  Innes  Experi- 
ment Farm,  where  it  has  encroached  more  and  moie  until  it  has  crowded 
out  the  finer  grasses.  Owing  to  their  unpalatable  qualities  the  tufts  are 
allowed  by  stock  to  have  full  sway.  Digging  out  becomes  a  difficult  process 
if  the  grass  gets  a  good  hold. 

Tussock  Poa  is  often  replaced  in  the  harder  granitic  soils  by  Vavthonia 
sp.,  a  very  valuable  sheep  grass.  We  thus  have  an  example  of  the  better 
classes  of  soils  being  dominated  by  a  useless  grass,  while  on  poor  soils  a  most 
nutritive  and  valuable  grass  takes  possession. 

The  area  occupied  by  this  grass  on  the  coast  i^-nd  tablelands  is  a  consider- 
able one,  and  it  is  extremely  unfortunate  that  its  jialatable  and  nutritive 
qualities  arc  so  low. 

It  is  an  excclhnt  drought-resistant  grass,  which  is  its  only  redeeming 
feature. 
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Fig.  5. — Native  or  Tussocliy  Poa  Grass  {Poa  rcespitotai. 
A  tull-gi'owing-  tussocky  sjirass,  witli  lony  narrow  leaves,  and  usually  \vir\ . 
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List  of  Noxious  Plants,  showing  the  Names  of  the 
Akeas  in  ayhich  such  Plants  have  been  declared, 
SINCE  Isa'  July,  1917,  to  be  Noxious. 

[Last  reference  Aijrkultural  Gazette,  Jul}-,  1917,  page  485.] 
The  following  list  has  been  supplied  by  the  Local  Government  Department : — 

Xoxious  Plant.  !  An-as. 


Scientific  Name. 

1 

j              Oonimon  Xamc. 

Shires. 

Municipalities. 

Amsinchia  intermedia          

Yellow  liurr  Weed 

Coolamon. 

Mitchell, 
('ulcairn. 

Argemone  mexicaiui  ... 

.    Prickly    Poppv    oi-    ^Mexican 

JEitclull. 

Jmiee. 

Poppy. 

Coolamon. 
Kurobodalla. 

Tamworth. 

Carduus  laiiceolatits  ... 

1   Black  Thistlf  or  Ffllsc  Scotcli 

^laclcav. 

'       Thistle.' 

Carthamus  lanatus    ... 

.    !?affron  Thistle             

Tumbarumba. 

Blayuey. 

Coolamon. 

Tamworth. 

Cilgandra. 

Glen  Imies. 

Wy  along. 

Centaurea  ealciirapa 

.    Star  Tliistle  or  Cliiacse  Burr... 

Tumbarumba. 

BlajTiey. 
Wyaloug. 

CeiUaurea  meliieiisis 

.    Star  Tliistle      

Cessnock. 

Coonabarabran. 

Centaurea  solstUiaiis 
Cryptostemma  calenduiacea  ... 
Datura  Stramonium  ...         ...  ^     .. 

.    St.  Barnaby's  Tliistle 

.    Cape  Weed       

.    False  Castor  Oil  Plant 

Tamworth . 

Cessnock. 

Cessnock. 

WooUahra. 

Echiiim  plantagineum 

.    Paterson's  Curse  ,sHb. 

Tumbarumba. 

Quirindi. 

Cessnock  . 

Parkes. 

.lemalong. 

Temora. 

Tamarang. 

Weddin. 

Bogan. 

Windouran. 

Emex  aicstralis 

.    Cat's  Head        

Cessnock. 

Bega. 

Erigeron  canadensis 

Hypericum  perforatum 

.    Cobbler's  Pegs             

.    St.  John's  Wort          

Ashfleld. 

Kyeamba . 

Cudgegong. 

Tumbarumba . 

Culcairn. 

Jemalong. 

Adjungbilly. 

Inula  ijrareokis 

.    Stinkwo^t         

Kyeamba. 

Wallendbeen. 

Coolamon. 

Parkes. 

Tumbarumlia. 

Wyalong. 

Jemalong. 

Adjungbilly. 

Windouran. 

Luntana  ciimara 

.    Lantaua             ...         ...     '^  ... 

Cessnoek. 

Terania. 

Ivu-ring-gai. 

A.sbfteld. 

Lycium  bartmrum 

Marrubium  vulgare 

Xicotiana  glauca 
Phytolacca  octaiidra  ... 

.    African  Bcx-thorn       

.    Horehound       

.    Tree  Tobacco  or  Tobacco  Busli 
.    Ked  Ink  Plant  or  Dye  Berry  ... 

Gilgandra. 
Holbrook. 

Woddin. 

Imlay. 

Ashfleld! 

Ridnus  communis 
Rosa  nibiginosa 

Castor  Oil  Plant 

Woollahra. 

.    Sweet  Briar      

Tumbarumba . 

Cessnock. 

Rubi(s  fiuticufus 

.    Blackberry       ...         

Tumbaruinba. 

Cessnock. 

Ku-ring-gai. 

Ashfleld. 

Rumex  crispu-f           

Sida  rhoinbifolia 

Curled  Dock 

C'owra. 

.    Paddy's   Lucerne   or   Queens- 

Cessnock. 

Ashfleld. 

land  Hemp. 

XaiMium  spinostim 

.,  Batlmrst  Burr             

Sutherland. 

Blayuey. 

Tumbarumba. 

Wallendbeen. 

Cessnock. 

Woollahra. 

Weddin  . 

Cudgegong. 
Wyaloiig. 

Xanthiuiit  stri-onarium 

.    Voogoora  Burr            

Cessnock. 

Wingadec. 

Tarro. 

1 
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Butter  Grading/ 

L.  T.   MacINNKS,  Acting  Dairy  Expert. 

As  a  moans  of  fixing  values  and  defining  qualities,  official  butter  grading  has 
been  in  use  in  New  South  Wales  for  se\eral  years.  It  v^as  first  brought  in 
under  the  provisions  of  the  Commerce  (Trades  Descriptions)  Act,  1905,  and 
its  use  was  aftei'wards  extended  under  the  New  South  Wales  Dairy  Industry 
Act,  1915.  The  State  of  Queensland  also  has  its  local  Act  regulating  the 
grading  of  dairy  produce  submitted  for  sale.  The  Commerce  Act  only  covers 
butter  submitted  for  export  beyond  the  Conmionwealth  ;  but  in  New  South 
Wales  the  Dairy  Industry  Act  controls  nt)t  only  exports  overseas,  but  also 
the  interstate  and  local  trade,  including  that  used  for  ships'  stores. 

Under  the  Commerce  Act  grading  is  not  made  compulsory,  but  butter  may 
be  submitted  and  graded  on  a  voluntarj-  basis,  i.e.,  if  the  owner  or  exporter's 
agent  so  desires. 

Under  the  law  of  this  State,  and  also  that  of  Queensland,  grading  is  niade 
compulsory  for  all  exports.  The  Commonwealth  Act  is  purely  a  commercial 
measui'e,  as  its  name  implies,  and  is  greatly  used  for  facilitating  trade.  On 
the  other  hand,  the  New  South  Wales  Dairy  Industry  Act  not  only  deals  with 
the  commercial  side,  but  also  in  a  coiiiprehensive  manner  with  the  education 
and  instruction  of  those  engaged  in  the  industry,  besides  the  inspection  from 
a,  sanitary  and  health  point  of  view  of  all  premises  used  for  the  manufacture 
of  dairy  produce  intended  for  sale. 

The  Commercial  Aspect  of  Grading. 

Grrading  can  be  considered  under  two  heads,  viz., — its  commercial  aspect, 
and  its  educational  aspect. 

Into  the  foi'mer  the  Federal  Government  largely  enters  in  connection  with 
overseas  trade;  while  the  latter  is  considered  to  be  a  matter  ftu' State  control 
and  administration. 

Taking  commerce  first,  we  find  grading  to  be  of  the  greatest  aid  in  fixing 
values  for  butter  sales.  As  an  instance  of  this,  we  have  the  contract  entered 
into  during  the  past  year  with  the  British  Impei'ial  Government  for  the 
purchase  of  the  whole  of  the  exportable  surplus  of  Australia  to  the  value  of 
£4,500,000.  This  contract  was  based  on  the  grade  certificates  issued  by  the 
Government  authorities.  If  a  complete  system  of  grading  had  not  been 
in  use  in  the  butter-producing  States  of  the  Commonwealth  such  a  contract 
could  not  have  been  carried  out. 

The  data  collected  from  the  information  obtainable  from  the  grade  certifi- 
cates enabled  this  State  to  prove  that  the  quality  of  its  butter  had  reached  a 
much  Iiigh(!r  standard,  and  that,  therefore,  we  were  entitled  to  a  higher  price 
for  our  produce  than  we  had  been  getting  in  previous  years. 

•  Extracts  from  an  Address  delivered  under  the  auspices  of  the  Royal  Agricultural 
•Society,  at  the  Show  Ground,  Sydney,  en  2nd  April,  1918. 
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Prior  to  this  information  being  made  available,  butter  from  the  State  of 
Victoria  was  \  alued  at  2s.  per  cwt.  more  than  that  manufactured  in  this  State, 
while  the  New  Zealand  article  up  to  twelve  months  ago  was  valued  in  British 
markets  at  8s.  per  cwt.  more. 

Danish  butter  brought  considerably  higher  prices  than  that  of  any  other 
country.  This  year  New  South  Wales' sellers  have  been  on  a  much  better 
footing,  because  through  grading  we  have  been  able  to  demonstrate  clearly 
that  the  quality  of  the  butter  exported  was  better  than  that  productd  in 
Victoria,  and  that  the  higher  grades  were  on  a  par  with  New  Zealand. 

When  the  Imperial  contract  was  entered  into  early  last  spring,  the  sale  was 
based  on  151s.  per  cwt.  for  all  butter  grading  90  points  or  over,  and  Is.  per 
cwt.  less  for  every  point  scored  under  90.  The  New  South  Wales  Government 
was  successful  in  having  this  altered  to  provide  for  Is.  per  cwt.  to  be  added 
on  for  every  point  scored  over  HO,  up  to  and  including  95  points,  thus  bringing 
our  better  quality  butter  practically  on  the  same  level  as  New  Zealand.  This 
additional  price  meant  putting  some  £25,000  into  the  pockets  of  the  dairy 
farmer  ;  and  for  this  he  has  to  thank  the  system  of  grading  which  we  now 
have,  and  the  manner  in  which  the  information  so  derived  was  made  use  of 
by  the  New  South  Wales  authorities.  The  grading  of  butter  at  the  place  of 
export  also  enables  the  merchant  to  negotiate  forward  sales  on  a  quality  basis, 
thus  greatly  facilitating  trade  with  other  countries.  This  method  of  selling  is 
more  followed  in  New  Zealand,  where  they  have  had  the  grading  system  in 
use  for  many  years  past.  In  New  South  Wales  it  was  the  practice  prior  to 
the  war  to  consign  the  export  surplus  to  London  to  be  sold  on  the  factory's 
account,  thus  ensuring  to  the  manufacturer  all  the  profits,  if  any,  that  might 
be  made  on  the  sale.  Grading  is  also  valued  in  this  direction,  as  it  enable.s 
the  manufacturer  to  have  a  bettei-  idea  of  the  quality  of  the  butter  he  is 
placing  in  the  English  market,  and  furthei',  to  have  a  check  on  the  prices 
returned  hy  his  London  agent. 

Storage  for  Winter  Supplies. 

I)uring  the  past  two  years  butter  has  been  stored  in  the  months  of  March 
and  April,  when  there  was  a  surplus  on  the  market,  and  this  butter  was 
brought  out  and  distributed  amongst  the  grocers  during  the  winter  mouths 
(July  and  August),  thus  enabling  the  retailer  to  have  a  more  regular  supply 
all  the  year  round.  These  storage  schemes  were  only  [)ossible  because  we  had 
a  grading  system  that  enabled  us  to  select  the  highest  ([uality  butters,  and 
set  them  on  one  side  for  storag(^  purposes. 

The  Educational  Aspect. 

Apart  from  the  use  to  which  grading  has  been  put  for  connuercial  purposes, 
we  have  also  been  enabled  to  make  it  a  means  of  distributing  much  informa- 
tion to  those  interested  in  the  manufacture  of  dairy  produce.  Such  instruc- 
tions are  sent  out  to  factor}'  managers,  and  also  to  the  held  staff  of  instructors 
attached  to  the  Dairy  Branch  of  the  Department  of  Agriculture.  When 
grading  a  parcel  of  butter,  the  expert  official  who  does  tlie  work  not  only  allots 
points  to  denote  the  value,  but  also  enters  in  his  notebook  remarks  covering 


June  3,  1918.]  Agricultural  Gazette  of  N.S.W.  399 


any  defects  he  may  notice  in  the  manufacture  or  tiuv(jur  of  tlie  box  which  is 
examined.  Under  the  Dairy  Industry  Act  each  box  of  butter  packed  at  the 
factory  must  bear  marks  showing  the  number  of  the  cliurn  or  cream  \Ai  and 
the  date  of  manufacture.  This  enables  the  sample  of  each  cliurn  or  cream 
vat  to  be  examined  and  reported  on.  While  the  State  was  carrying  out  the 
grading  of  export  butter  on  behalf  of  the  Commonwealth,  we  made  a  practice 
of  entering  up  these  churn  marks  on  our  grade  advices  and  ol  letting  the  factory 
know  the  quality  under  each  uiark,  and  the  defects,  if  any.  Since  the  Com- 
monwealth authorities  took  over  the  grading  at  the  end  of  last  year,  and  have 
carried  it  out  themselves,  they  have  (jmitted  to  give  this  inf(^rmation  to  the 
manufacturer.  As  factory  managei's  keep  a  daily  record  of  the  butter  manu- 
factured, showing  the  essential  details,  sucli  as  churning  temperatures,  water 
temperatures,  and  acidity  of  cream,  together  with  any  special  remarks  on  the 
quality  of  the  cream  graded  at  the  factory,  the  information  which  we  were 
able  to  give  them,  showing  the  quality  of  each  lot  of  butter  churned,  was  of 
the  utmost  value,  and  the  action  of  the  Federal  authorities  in  discontinuing 
this  practice  has  deprived  them  of  a  most  important  means  of  instruction.  In 
order  to  make  up  for  this  in  part,  the  State  has  sent  out  the  fullest  informa- 
tion possible  on  all  butter  placed  on  the  local  market  which  it  has  been  possible 
to  examine.  By  being  in  a  position  to  give  the  manufacturer  the  fullest 
information  on  the  defects  noticerl  in  liis  butter,  it  has  been  possible  to  enable 
him  to  efiect  remedies  ;  and  by  keeping  the  instructional  stati' of  the  Depart- 
ment in  daily  touch  with  the  quality  of  the  output  of  all  factories  in  their 
respective  districts,  we  have  been  enabled  to  give  much  valuable  aid  and 
instruction  to  factory  managers,  thereby  helping  theui  to  improve  the  quality 
of  their  output. 

Under  the  Dairy  Industry  Act  it  is  provided  tliat  all  cream  delivered  to  a 
factory  must  be  graded  into  at  least  two  qualities,  tainted  and  untainted. 
The  manufacturer  has  to  churn  each  grade  apart,  and  to  pack  the  butter 
made  under  a  brand  to  correspond  with  the  quality  of  the  cream  churned. 
This  butter,  when  it  comes  on  the  market,  is  check-graded  by  a  competent 
Government  grader,  tmd,  if  the  (quality  on  examination  is  found  to  be  dilierent 
to  the  description  placed  on  the  box,  such  -trade  descri2:)tion  is  amended  to 
agree  with  the  grade  of  the  butter,  and  the  factory  manager  and  the  cream 
grader  concerned  are  called  upon  to  give  an  explanation  as  to  why  they  have 
contravened  the  regulations  of  the  Dairy  Industry  A{;t.  The  etiects  of 
grading  on  such  strict  lines  for  quality  purposes  has  been  U)  greatly  increase 
the  quality  of  the  butter  placed  on  the  local  and  export  markets.  The 
importance  ot  correct  cream  grading  cannot  be  too  strongly  pressed.  It  is  a 
basis  of  the  successful  manufacture  of  good  quality  butter. 

The  officials  who  are  entrusted  with  the  re.sponsiljle  woik  uf  giading  butter 
have  been  trained  to  a  high  pitch  of  efficiency,  as  is  evidenced  by  the 
precision  of  their  gradings.  As  an  example  of  this,  the  re.^ults  of  the  winter 
storage  butter  are.  very  interesting. 

In  ^larch,  1916,  butter  was  examined  by  me,  and  accepted  as  suitable  for 
long  storage  purposes.      AL  the  tiir.e  of  examination  it  scored  93  points  and 
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over  out  of  a  possible   100;  that  is,  it  was  of  choicest  quahty.     After  four 
months'  storage  at  a  temperature  of  5  degrees  Fahr.,  85  pei'  cent,  was  found 
on  being  defrozen  to  be  still  of  choicest  quality,  worth  93  points  and  over, 
while    7    per    cent,   was  a  good    first  grade   quality,  scoring  91-92  points. 
Thus  92  per  cent,  of  this  butter  was  suitable  for  retail  grocers'  trade.     Those 
butters  \\  hich  the  grader  at  first  examination  classified  as  being  slightly  tainted. 
and  which  scored  90  to  92  points,  on  being  regraded  in  July  and  August, 
four  months  after  being  first  examined,  gave  49  per  cent,  bare  first  grade,  antl 
51  percent,  second  grade  and  pastry  quality,  that  is,  less  than  half  was  fit  for 
table  use.     In  the  following  xenv,  1917,  only  butter  of  choicest  quality  was 
accepted  in  the  first  instance  as  suitable  for  storage.      When  the  time  came 
to  release  this  butter  for  the  use  of  the  retail  trade  it  was  found,  in  s[>ite  of 
the   long  period  during   which   it  had   been  stored,  that  the  quality  n\us  in 
ahnost  all  cases  equal  to  when  it  was  first  put  into  cold  storage. 

The  same  accuracy  and  precision  in  grading   butter  is  noticeable  in  the 
judging   at  the  Royal  Agricultural   Society's  exhibition  each   year.     After 
giving  his  decision  the  judge  often  meets  the  manufacturer  of  the  exhibit  and 
goes  over  the  judging  with   him,  and  in  numerous  cases  I  have  known  the 
buttermaker    to    express    astonishment  on   finding  that   similar  j'oints  and 
remarks  had   been  recorded  on   butters  which   he   had  enteied   in  different 
classes,  and  which  had  come  out  of  the  same  chui'n,  and  were  worked  and 
packed  under  similar  conditions.     A  properly-trained  judge  who  is  pos.sessed 
of  a  requisite  manufacturing  knowledge  and  a  good  palate  and  sense  of  smell, 
should  be  able  to  consistently  judge  the  quality  of  the  butter  to  within  one 
point  or  even  half  a  point. 

Certain  fixed  standards  for  butter  grading  are  used  by  boih  the  Common- 
wealth and  .State  Governments,  and  also  by  the  Koyal  Agricultural   Society. 
The  two  former  allot  the  points  as  follows  : — 

Flavour  and  aroma    ...  ...  ...  ...        50  points. 

Body,  texture,  including  moisture   ...  ...        oO        ,, 

Condition,  salt,  colour,  Ac.    ...  ...  ...        20        ,, 


Total            100 

For  show  judging  purposes  the  Ivoyal  Agricultural  Society  is  standard  is  ; — - 

Flavour  and  aroma  ...           ...           ...           ...  65  points. 

Body  and  texture  ...           ...           ...           ...  20  ., 

Colour              ...  ...           ...           ...           ...  5  ,, 

Salting            ...  ...           ...           ...           ...  5  ., 

Packing           ...  ...           .  .           ...  5  ,, 

Total  ...  100 

To  make  these  standards  nitire  easily  undeistandable.  the  following  are 
definitions  of  the  different  characteristics  enumerated. 

Flavour  and  aroma  for  superfine  butters  should  be  bright,  clean  an'l  nutt\. 
For  the  butter  to  go  witlnn  the  class  designated  as  ''  ci  uicesi ''  under  the  Dairy 
Industry  Act,  that  is,  minimum  i.'i  points,  the  flavour  should  be  clean,  and 
there  should  be  absolutely  no  trace  of  the  .'•lightest  taint.     Butter  made  from 
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cream  that  has  been  neutrahsed  and  [lasteuii.seii,  and  to  wliieh  nu  aititicial 
starter  has  been  added,  may  be,  and  often  is,  flat  both  in  flavour  and  aroma. 
If,  however,  it  is  clean  to  the  taste  and  smell  it  should  still  be  eligible  to  be 
classified  as  "  choicest.'"  8uch  l)iitters  generally  improve  by  keeping,  antl  at 
the  end  of  several  months'  cold  storage  at  a  low  temperature,  are  found  to  be 
of  a  (juality  equal  to  when  they  weie  first  put  in  ;  in  fact,  in  many  cases, 
through  the  action  of  lactic  bacteria,  ihe  flavour  sind  aroma  is  much  improved. 

Body  and  texture  should  be  firm,  and  the  butter  should  break  ch  an, 
showing  a  close  granular  conformation  \\  liieli  sliould  not  melt  easily  when 
placed  in  the  mouth,  while  weak-body  butters  (hssolve  almost  immediately 
when  put  to  such  a  test  and  will  not  resist  high  temperatures.  Moisture 
should  be  well  incoi'poi-ated  and  show  no  trace  of  cloudiness,  which  is 
occasioned  by  the  buttermilk  not  being  c  'mpletely  washed  out.  Free  moisture 
is  a  defect  ;  by  "free  moisture  '  is  meant  the  water  showing  in  large  beads  or 
drops.  Buttei's  which  are  loose  and  s[)ongy  in  texture  are  heavily  penalised 
when  being  judged. 

Colour  :  a  light  straw  with  an  absence  of  streaks  oi-  mottles  is  desiral>le. 
The  butter  shoidd  be  uniform  in  colour,  and  the  surface  should  not  be 
bleached,  wholly  or  in  part. 

Salting  :  to  suit  the  requirements  of  the  8y(hiey  market,  butter  should  be 
lightly  salted  ;  the  salt  should  be  well  mixed  throughout  the  mass  of  the  butter. 

Packing  and  genei-al  appearance  :  The  tinisli  of  the  surface  of  the  butter 
should  be  neat  and  pleasing  to  the  eye  ;  the  imprint  of  tlie  brand  and  honey- 
comb finish  should  be  clear  and  distinct;  the  edges  should  be  neat  and  clean, 
Greasiness  both  in  appearance  and  in  textuie  is  a  bad  fault.  Heated  and 
bleached  surfaces  are  also  penalised.  The  packing  should  be  done  so  that  the 
butter  is  well  pressed  into  the  package,  and  no  air  spaces  oi'  cavities  left 

The  package  itself  should  be  clean  and  neat  in  appearance,  and  if  branded 
the  brand  should  be  put  on  in  a  clear,  distinct,  and  indelible  manner.  .\ 
dirty  package  or  a  blotched  brand  should  not  be  used.  The  inside  of  the  box 
should  be  lined  with  good  clean  parchment  paper,  aiid  a  loose  square  sheet  of 
parchment  should  be  placed  on  the  surface  of  the  butter.  Mould  grovvths  on 
the  surface  of  the  butter,  on  the  covering  papers,  or  on  the  inside  of  tbe  box 
iiself  should  be  guarded  against.  The  boxes  should  be  of  sound  seasoned 
timber,  of  a  quality  that  will  not  give  ofl^"  a  taint  oi'  smell  which  will  aft'ect  the 
Ijutter.      Second  hand  i)oxes  should  not  be  used. 

Grades  under  the  Commonwealth  Commerce  (Trades  Description) 

Act,  1905. 

Under  this  Act  butter  which    is  graded  for  export  beyond   the  Coiinnon 
wealth  is  classified  into  five  divisions  as  follows  : — 

Maximum  Points         ...  ...  ...      100 

Su|  erfine  Pure  Creameiy  Butter        ...        95  points  juul  over. 
First  Grade  Pure  Creamery  Butter   ...        90  to  91  poiits. 
Second  Grade  Piu'e  Cieamery  P)utter...        (S.5  ,.   ,S9      ,, 

Third  Grade  Pure  Butter     ^ H)  ,,   S|       „ 

Pastry  Pure  Buttei',  under      ...  ...        i^O  points. 
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Under  the  New  South  "Wales  Dairy  Industry  Act  the  classifications  are  : — 
Choicest  Pure  Creamery  Butter  ...        93  points  and  over. 

First  Grade  Pure  Creamery  Butter   ...        90  to  92  points. 
Second  Grade  Pure  Creamery  Butter...        85  „  89      ,, 

Third  Grade  Pure  Butter        80„84-      „ 

Pastry  Pure  Butter,  under      80  points. 

Here  choicest  V>utter  should  be  clean  and  untainted.  First  grade  butters 
;u-e  those  affected  by  food,  slight  biological  or  chemical  taints,  or  by  a  ooni- 
bination  of  them.  Second  and  third  grades  and  pastry  butters  are  more  or 
less  badly  tainted,  but  not  to  such  an  extent  that  they  have  become  putrescent 
or  unfit  for  human  consumption.  Practically  speaking,  thiirl  grades  are  only 
used  for  pastry  purposes  ;  in  fact,  in  this  State  the  public  taste  has  been  so 
educated  that,  unless  driven  to  extremities  by  a  scarcity  of  butter,  only 
choicest  quality  is  demanded.  First  grade  is  taken  on  siilferance,  and  other 
grades  are  refused  for  table  use. 

Grading  in  relation  to  Show  Judging. 

Up  to  ten  years  ago  butter  was  judged  in  Sydney  and  elsewhere  on  a  system 
which  did  not  allow  of  the  fullest  use  being  made  of  the  opportunities  pre- 
sented for  educational  purposes.  About  that  time  Mi-.  G.  S.  Stening,  who  was 
then  in  the  service  of  the  Department  of  Agriculture  as  an  official  butter  grader 
in  Sydney,  was  appointed  judge  in  the  butter  classes  at  the  Royal  Agricul- 
tural Society's  show.  He  introduced  the  system  under  which  we  graded  and 
examined  butter  for  the  export  trade.  The  scores  of  each  butter  were  put 
down  under  their  different  headings,  and  notes  were  made  of  any  defects  in 
■  flavour,  aroma,  or  manufacture.  Score  cards  were  placed  on  each  exhibit, 
showing  for  the  benefit  of  the  public  and  the  exhibitors  the  total  points  scored 
by  each  box,  as  well  as  those  allotted  by  the  judge  under  dift'erent  headings  of 
flavour,  &c.,  body,  &c.,  colour,  salting,  packing,  &c.  This  enabled  all  interested 
to  know  exactly  wliere  certain  butters  scored  high  and  where  they  were 
fleticient.  Further  information  the  judge  was  eiiabled  to  impart  on  applica- 
tion, by  referring  to  his  grade  notes ;  and  by  taking  exhibitors  and  butter- 
makers  over  the  butter  it  was  possible  to  demonstrate  to  them  where  faults 
had  been  made,  to  point  out  how  these  faulls  had  occurred  and  how  they 
could  be  remedied  ;  and  to  give  point  to  the  lesson  they  could  'be  shown  the 
boxes  that  had  scored  the  highest,  in  order  that  they  might  make  a  com- 
parison. This  system  has  been  carried  on  to  the  present  day,  and  it  is  on  this 
basis  that  all  the  butter  which  is  staged  for  this  show  has  been  judged. 

In  judging  for  show  purposes,  greater  accuracy  is  demanded  than  is  neces- 
.sary  for  grading.  In  show  judging  the  adjudicator  often  has  to  give  his 
decision  to  the  fraction  of  a  point — in  fact,  butter  exhibited  at  this  exhibition 
for  the  last  two  years  has  been  so  uniform  in  (juality  that  the  first,  second, 
and  third  prize  winners  were  selected  in  each  class  from  some  fourteen  or 
sixteen  boxes,  each  of  which  scored  a  minimum  of  9-1  points  ;  and  when  it  is 
mentioned  that  the  maximum  points  allotted  to  the  winner  was  not  above  96, 


June  3,  1918.]  A(jricuUiiml  Gazette  of  N.S.W.  403 


it  w  ill  be  seen  what  a  ditticult  task  the  judge  lias  had  and  what  a  small 
margin  there  was  between  the  butters  submitted.  Any  butter  that  received 
an  award  of  94  points,  or  even  Q.St^  points,  might  be  considered  in  the 
honor  list.  To  further  the  educational  value  of  the  judging  this  year,  J 
have  arranged  to  send  out  to  each  exhibitor  full  particulai's  of  the  grading 
of  each  box  of  buttei'  submitted  in  all  classes  judged  by  me.  In  addition  to 
giving  che  scores,  1  am  including  notes  on  each  box  of  butter  examined, 
wherein  are  pointed  out  the  defects  tor  which  points  were  lost.  I  intend  to 
suggest  to  the  manufacturer  the  causes  of  such  defects,  and  the  remedies  that 
may  be  successfully  applied  to  combat  them.  It  is  hoped  by  this  means  that 
buttermakers  will  be  able  to  prevent  a  recurrence  of  these  faults,  and  that 
next  year  the  quality  of  the  butter  exhibited  at  this  show  will  mark  a  further 
great  improvement  oAcr  that  of  last  year's.  To  exemplify  the  improvement 
that  has  already  taken  place  in  the  past  two  years,  the  following  comparisons 
are  interesting. 

In  1917  I  judged  1^-30  exhibits  in  the  different  classes;  this  year  the 
nundjer  of  exhibits  staged  increased  to  331,  the  quality  of  which  may  be 
compared  as  follows  : — 

(iv■^de  <^iality. 

''^^^^^-  1917.  I'JlS. 

Choicest     ...  ...  ...      62  per  cent.  84  per  cent. 

First  33        ,,  15        ,, 

iSecond        ...  ...  ...        5        ,,  1         „ 

From  this  it  will  be  seen  that,  taking  the  whole  of  the  exhibits  in  both 
years,  the  choicest  or  highest  grade  had  increased  this  year  by  22  per  cent, 
and  the  lower  grades  had  correspondingly  diminished.  Second  grade  butters 
were  practically  non-existent  this  year.  These  figuies  are  taken  from  tlie 
scores  allotted  to  the  classes  for  butter  foi  export  and  for  local  consumption, 
and  include  the  "continuous  grading  class,''  the  final  judging  for  which  was 
carried  out  on  the  show  ground. 

Continuous  Grading  Competition. 

This  is  rightly  looktd  upon  by  manufacturers  and  by  those  engaged  in  the 
butter  trade  geneially  as  the  blue  ribbon  of  the  butter  section.  This  year 
the  class  was  judged  on  ditlerent  lines  to  those  adopted  previously,  when  it 
was  the  custom  for  an  official  of  the  Roy^al  Agricultural  Society  to  collect  once 
a  month  on  the  wholesale  butter  floors  of  Sussex-street  two  boxes  of  butter 
taken  fiom  one  of  the  ordinaiy  consignments  placed  on  the  local  market  by  a 
contesting  factory.  These  boxes  were  taken  to  a  central  depot,  and  were 
further  graded  by  a  Government  official  trained  to  such  work.  This  was 
carried  on  fqr  seven  months  prior  to  the  four  weeks  before  the  show  was 
held.  For  the  last  month  two  boxes  were  collected  and  placed  in  cold 
storage  and  subsequently  taken  to  the  show  ground,  where  they  were  defrozcn 
and  judged  in  the  pavilion.  The  scores  for  tlie  whole  period  of  eight  months 
were  then  totalled,  and  those  scoring  the  highest  aggregate  became  tlie 
winners. 
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This  year  these  conditions  were  altered  and  were  made  more  exacting. 
Instead  of  taking  two  boxes  a  month  from  the  floors  in  Sussex-street;  the 
recorfls  were  taken  from  the  highest  and  lowest  export  grade  certificates 
obtained  by  each  brand  entered  for  the  competition  during  the  export  season, 
which  ranged  from  November,  1917,  to  March,  1918,  inclusive.  It  was 
further  stipulated  that  boxes  would  only  be  taken  from  consignments  of 
twenty-five  boxes  and  over  of  one  grade.  In  many  cases  individual  consign- 
ments amounted  to  several  hundreds  of  boxes  ;  and  as  the  Government  grader 
■examined  a  sample  box  manufactured  from  each  vat  of  cream,  it  will  be  seen 
that  the  grading  was  tlone  more  effectively  than  in  the  past.  As  already 
pointed  out  in  this  lecture,  each  factory  is  compelled  to  mark  every  box  'A 
butter  placed  on  the  market  with  the  date  of  each  day's  manufacture  and  the 
number  of  the  churn  or  vat  of  cream  from  which  it  came.  During  the  month 
of  March  two  boxes  of  each  brand  taken  from  a  consio'nment  submitted  iov 
export  were  jilaced  in  cold  storage  for  a  month,  and  were  then  taken  to  the 
show  gi-ound,  defrozen,  and  judged  as  in  previous  years  in  the  pavilion.  In 
allotting  points  this  year,  tiie  conditions  were  also  made  different  to  those  of 
previous  contests.  As  pointed  out,  prior  to  the  contest  just  completed,  the 
total  points  of  each  brand  were  taken,  and  those  that  scored  the  highest 
aggregate  won  first,  second,  or  third  prize,  as  the  case  might  be.  This  year, 
however,  points  were  allotted  foi-  consistency  in  qualit}'  as  follows  : — • 

(1)  For  each  point  gained  over  93  points,  one  point  to  be  added. 

(2)  For  each  point  scored  under  93  points,  two  points  to  be  deducted, 

with  an  extra  five  [)oints  deduction   where   butter  fell  below    !)() 
points  (that  is,  from  low  first  grade  into  the  tainted  class). 

The  prizes  were  awarded  to  tlie  exhil titers  which  gained  the  highest  aggre- 
gate points  extending  over  the  whole  period,  after  consistency  points  had  been 
taken  into  account. 

A  comparison  of  the  quality  judged  in  this  competition  reveals  that  this 
year  the  average  quality  of  the  butter  staged  in  the  pavilion  for  judging  after 
a  month's  storage  and  after  being  defrozen,  shows  a  marked  improvement 
over  that  staged  at  the  1917  exhibition.  In  making  these  comparisons  it 
must  not  be  forgotten  that  in  19 1 7,  as  in  previous  years,  the  period  covered 
by  the  competition  was  seven  months,  including  that  period  of  the  early 
spring  when  the  cooler  weather  prevails,  whilst  this  year  the  period  was 
limited  to  the  five  worst  manufacturing  months  of  the  year.  In  spite  of  the 
more  stringent  conditions  under  which  this  class  was  judged  this  year,  the 
number  of  consignments  reaching  "  choicest  "  standard  shows  an  increase  of 
12  per  cent,  over  the  results  of  the  1917  competition,  the  figures  being:  — 
1917...  ...     63  per  cent,  choicest. 

1918 75  „  ;; 

This  shows  a   most  satisfactory  state  of   affairs.       Factory  managers   and 
cream  suppliers  are  to  be  congratulated  on  the  improvement  evidenced  by  the 
figures.     When  the  export  season  was  commencing   last  spring,  the  Depart- 
ment of  Agriculture  sent  out  a  strong  appeal  to  all  manufacturers  of  butter 
and  it  is  very  gratifjdng  to  see  the  response  that  has  been  made  to  this  an<l 
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oth'^r  efforts  made  by  the  Dairy  Branch  of  the  Department  to  improve  the 
quality  of  the  butter  that  is  Ix'iiiif  put  ou  the  local  export  market.  Ah 
regards  the  latter,  seeing  than  we  have  contracted  to  sell  the  whole  of  our 
'lurplus  to  the  Impei'ial  Government,  it  is  indeed  a  patriotic  duty  that  we 
give  them  the  best  quality  it  is  possible  to  make.  Thei-e  is  all  tlie  more 
reason  for  this  because,  on  account  of  the  shortage  of  shipping  suitable  foi- 
the  carriage  of  dairy  produce,  buttei-  may  be  kept  many  months  before  it 
reaches  the  hands  of  the  consumer  in  Great  Britain.  Tn  addition,  I  woukf 
impress  upon  all  those  engaged  in  the  dairying  industry,  the  grett  necessity 
for  quality.  Not  only  do  we  owe  it  to  the  British  Government  to  give  them 
as  much  butter  and  cheese  as  we  are  in  a  position  to  produce,  but  we  should 
make  every  effort  to  supply  nothing  under  choicest  quality. 


Pure  Seed  Maize — Co-operation  by  Earmers. 

Owing  to  the  value  of  acclimatised  seed  maize,  and  the  danger  of  its  becoming 
impure  in  cross-fertilisation,  it  has  been  the  policy  of  the  Department,  in 
order  to  ensure  pure  seed  being  available  to  farmers,  to  liave  only  one  variety 
grown  at  each  Experiment  Farm,  where  it  undergoes  systematic  improvement 
for  yield  and  quality. 

As  these  Experiment  Farms  are  not  representative  of  every  large  maize- 
growing  district  in  the  State,  the  principle  has  been  extended  to  include 
other  districts,  where  this  improvement  system  has  been  undertaken,  under 
Departmental  supervision,  by  the  co-operation  of  reliable  farmers  in  these 
districts. 

In  order  to  further  extend  this  work  and  to  cater  for  other  important 
maize-growing  centres,  the  Department  would  be  glad  to  hear  from  farmers 
who  are  already  specialising  in,  or  who  are  willing  to  specialise  in,  the 
production  of  pure  seed  maize  by  co-operation  with  the  Dei)artment. 

The  object  of  this  is  to  get  one  or  more  reliable  farmers  in  each  district 
where  there  is  no  Experiment  Farm  to  grow  pure  seed  maize  of  a  variety 
which  is  suited  to  the  district,  so  that  he  can  supply  pure  seed  of  good 
quality  to  farmers  in  that  or  any  other  district  who  may  require  it. 

As  varieties  of  maize  cross-fertilise  .very  readily,  this  would  entail  the 
growing  of  one  vai^iety  only,  or  ensuring  that  this  variety  is  not  crossed  by 
others,  so  that  it  may  be  kept  pure. 

A  special  seed  plot,  about  an  acre  in  area,  planted  with  the  best  selected 
ears  of  the  variety  would  be  required,  and  where  possible  this  plot  could  be 
utilised  as  an  ear-to-row  test  oi-  experiment  to  determine  the  best  yielding 
types  of  ears  of  the  variety.  At  the  same  time  the  variety  would  be 
improved  in  yield  and  qualit}'. 

Tests  have  shown  that  the  yield  of  a  vai-iety  has  been  incieased  bv  ten 
bushels  per  acre  by  this  system. 

All  connnunications  should  be  addressed  to  the  Under  Seci'etary  and 
Director,  Department  of  Agriculture,  Sydney. 


406 


Agricultural  Gazette  of  N.S.W. 


[June  3,  1918. 


Oat  Variety  Trial^  Yanco^ 


J.   M.    PITT,   Experimentalist. 

TThe  Experiments  Supervision  Committee,  under  whose  control  these  experiments  are 
being  conducted,  wisli  to  draw  the  attention  of  farmers  to  the  fact  that  final  conclusions 
cannot  be  drawn  from  these  trials,  as  they  have  only  been  conducted  for  a  year. 
Later,  when  results  for,  say,  five  years  are  available,  a  summary  will  be  prepared,  as 
sutfieient  evidence  should  then  be  available  to  enable  conclusions  to  be  formed. 
Meanwhile  it  is  telt  that  the  public  are  entitled  to  know  the  results  ol)tained  each 
year.l 

In  order  to  compare  some  of  the  new  varieties  of  oats  Mith   those  already  ia 

common  use  for  hay,  an  experiment  was  conducted  at  the  Yanco  Experiment 

Farm  in  the  winter  of  1917. 

Algerian,  a  variety  which  had  given  every  satisfaction  pre^'iousl\',  both  for 
hay  and  grain,  and  whether  sown  early  or  late,  was  used  as  the  check  variety, 
and  in  addition  to  holding  its  own  in  the  earUer  sowing,  easily  gaA'^e  the  best 
results  in  the  later  seeding. 

The  season  throughout  was  exceptionally  vvet,  interfering  considerably  with 
the  harvesting  operations.  Some  of  the  earlier  maturing  varieties  were  past 
their  best  before  a  possible  chance  to  harvest  them  could  be  obtained. 

The  following  tables  give  the  results.  Guyra  seed  arrived  too  late  for  the 
early  srtwing. 

Results  of  Oat  Variety  Trial,  Yanco  Experiment  Farm. 
Earlier  Sowing,  16th  May,  1917. 


No. 

^'arietv. 

Yield  per 
Plot. 

Yield  per 
acre. 

Percentage 
Yield 

lb. 

t.        C.     <| 

lb. 

I 

Algerian  (rheck)     .. 

560 

•2     10     0 

0 

100- 

2 

Ruakura      .. 

.'20 

2       6     1 

20 

loo-.-) 

3 

Sunrise 

505 

■2      .■)     0 

10 

106-.-) 

4 

Lachlan      

448 

2       0     0 

0 

103-9 

o 

Algerian  (check)    ... 

388 

1     14     2 

16 

100- 

Later  Sowing,  5th 

June,   1917 

Xo. 

Variety. 

Yield  per 
Plot. 

Yield  pel 
acre. 

Percentage 
Yield. 

lb. 

c. 

M- 

lb. 

1 

Algerian  (check)    ... 

327 

15 

0 

4 

100- 

2 

Ruakura     ... 

285 

10 

4 

83-7 

3 

Guyra 

330 

15 

0 

8 

94  0 

4 

Algerian  (rheel:)    ... 

363 

18 

3 

16 

100- 

5 

Sunrise 

262 

8 

0 

8 

68-3 

6 

Lachlan 

364 

19 

0 

0 

90-7 

7 

Algerian  (checl)    ... 

420 

o 

4 

3 

8 

100- 

June  3.  191 S.  I  Agricultural  Gazette  of  N.^.W.  407 

Notes  on  Variet'es. 

Algei'ian. — This  stooled  thickly,  and  the  straw  was  very  tine.  It  grew  to 
about  3\  fe4  high,  and  carried  a  hirge  amount  of  foliage.  It  took  the 
longest  time  to  mature.  Has  given  good  results  at  the  Farm  for  a  number  of 
years. 

Riuikura. — ^This  is  much  earlier  than  Algerian.  It  did  not  stool  quite  so 
well,  but  grew  to  4  feet.  The  early  growth  was  more  upright.  It  is  stouter 
in  the  stalk,  and  has  not  quite  so  much  leaf  as  Algerian. 

Stcnr/se. — -This  is  also  early.  It  grew  verj'  rapidly,  reaching  over  5  feet  in 
lieight.  It  stools  poorly.  The  straw  is  coarse,  and  the  leaves  broad.  It  has 
given  good  results  for  an  early  maturing  variety  for  a  number  of  years  now. 

Gui/7'a.—ThiH  is  one  of  the  newer  introductions.  It  is  slightly  earlier  than 
Algerian.  The  straw  is  fairly  stout,  and  the  stooling  rather  poor.  It  grew 
to  about  4  feet.  Th'e  foliage  is  of  a  bluish-green  colour,  and  the  leaves,  though 
not  quite  as  plentiful  as  those  of  rhe  Algerian  variety,  are  much  broader.  The 
results  justify  further  trials. 

Lachlan. — This  is  another  variety  of  recent  introduction.  Resembles  Guyra, 
but  the  straw  is  stouter.  The  foliage  is  also  of  a  bluish-green  colour  and 
broad.     It  grew  to  about  4  feet,  and  stooled  sparsely. 

In  spite  of  the  adverse  weather  conditions,  the  results  can  be  classed  dis- 
satisfactory. Rust  and  lodging  were  entirel}'  absent.  The  trials  will  be 
continued. 


The  Inbkeeding  of  Dairy  Cattle. 

A  CORRESPONDENT  asks  the  following  ((uestions  :-- 

How  far  is  inbreeding  in  cattle  safe"?  A  young  bull  (Durham) 
served  heifers  by  the  same  bull  as  himself  ;  the  calves  look  all  right. 

(a)  Could    he    be   used   safely  on  them,   or    should    he    be    discarded  ? 

(b)  Could  a  bull  be  selected  out  of  these  calves  and  mated  with  heifers 
of  the  same  calves  ? 

In  reply,  the  Herdmaster,  Mr.  J.  A.   Robertson,  M.R  C.V.S.,  stated  : — 

The  safety  of  inbreeding  depends  upon  the  following: — (1)  Only 
male  and  female  stock  exhibiting  desired  characteis  in  excess  of  any 
weaknesses  should  be  so  mated  ;  (2)  the  aliility  of  the  breeder  to 
judge  constitution  and  to  note  any  other  defect  or  weakness.  Upon 
this  de^•olves  the  success  or  failure  of  the  venture  -inbieeding  is 
a  pe»'Sonal  e((uation.     Tliis  is  important. 

With  regard  to  query  {a)  th(>  l)ull  could  be  used  on  liis  heifers, 
provided  the  calves  are  all  right  (not  merely  look  all  right).  As 
regards  {b),  a  bull  could  be  so  selected  and  mated  with  t'le  heifers  of 
the  same  drop.  This  is  line-breeding,  but  the  selected  calf  must  have 
all  the  points  of  a  successful  sii-e. 
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Powdery  Mildew  of  the  Apple* 

Experiments  with  Iron  Sulphide  and  other  Spra.ys 
FOR  ITS  Control. 


W.  J.   ALLKN  an<l  W.   i,k  Gav  BRERETON. 

Ay  powdery  mildew  of  the  apple  lias  been  prevalent  in  this  State  for  some 
.Years,  extensive  experiments  have  been  carried  out  at  the  Glen  Innes  Ex- 
periment Orchard  with  Bordeaux  mixture  and  lime-sulphur  for  its  control. 
The  results,  however,  have  not  been  satisfactory,  except  on  one  occasion  in 
i\  small  experiment  with  Bord'eaux  mixture. 

The  lime-sulphur  and  Bordeaux  mixture  tests  were  curried  out  in  a  bed 
of  Cleopatra  of  124  trees  and  a  bed  of  Rome  Beauties  of  ninety-three  trees. 
However,  after  the  first  year  of  the  experiment,  Rome  Beauty  proving-  un- 
suitable for  the  district,  all  but  twelve  trees  were  worked  over  to  other 
varieties.  The  experiment  was  continued  on  the  Cleopatra,  both  with  lime- 
*<ulphur  and  Bordeaux  mixture,  and  nine  of  the  remaining  trees  of  Rome 
Heauty  received  applications  of  Bordeaux  mixture  and  three  trees  received 
no  fungicide.  At  no  time  during:  the  season  could  any  decided  improvement 
be  noticed  in  respect  of  mildew  in  the  various  plots  of  Cleopatras  sprayed 
with  either  Bordeaux  or  lime-sulphur  over  the  unsprayed  check  plots,  but 
the  nine  Rome  Beauty  trees  sprayed  with  Bordeaux  mixture  were  very  fret' 
from  mildew,  whereas  towards  the  end  of  the  season  the  three  inis])rayed 
Rome  Beauties  had  lost  fully  lialf  their  foliage,  and  the  remaining  leaves 
were  badly  mildewed.  The  difference  was  most  marked,  even  in  just 
glancing  down  the  row,  and  was  often  noted  by  strangers  who  were  not 
;nvare  that  experiments  were  being  carried  out,  and  had,  therefore,  quite  an 
unbiassed  mind.  However,  though  the  exi)eriment  M'as  repeated,  such  n 
result  was  never  obtained  again. 

In  comparing  pruned  and  unpruned  trees  of  the  same  variety,  it  bad, 
liowever,  been  noted  that  mildew  was  always  worse  in  trees  that  had  been 
left  untopped  in  the  winter;  and  in  these  and  later  experiments  for  the 
control  of  mildew  all  trees,  lK)th  those  which  were  sprayed  and  thos<,>  left 
unsprayed  as  checks,  had  all  mildewed  terminal  eyes  and  wood  removed, 
;)nd.  as  f;ir  as  practicable,  burnt  at  pruning. 

The  Use  of  Iron  Sulphide. 

In  Decembei',  1914,  arrangements  were  made  to  test  iron  sulphide,  v/hich 
was  reported  to  have  given  excellent  results  in  the  United  States  of  America. 
Though  it  was  recognised  that  it  was  .then  too  late  in  the  season  to  give  this 
spray  a  fair  trial,  it  was  thought  advis;\l>le  to  ascertain  wliether  there  were 


June  ii.  IdlS.]  Agricultural  Gazette  of  X.S.W.  409 


jiny  (lirticiiltics  in  iiiixiiiii',  uv  wlicthcr  it  wdiild  scorch  or  damage  the  trees 
i)i  nii.v  way.  '\l\v  details  rcoeived  t'roiii  Aiiu-vica  wove  iiDt  (|iiite  clear  as  to 
the  method  of  dihitiiip'  tlie  iron  sulphide,  and  in  the  test  some  trees  were 
-prayed  with  the  black  precipitate  diluted  witli  1  gallon  to  10  of  water,  and 
the  others  witli  the  stock  mixture  brought  up  to  the  50-gallon  mark  after 
the  last  racking,  and  this  was  stirred  and  used  at  the  rate  of  1  gallon  to  10 
gallons  of  water,  which  was  found  later  to  be  the  correct  method.  This 
-«pray  was  found  (piite  simple  and  practicable  to  make,  and  though  applied 
at  far  greater  strength  than  required— in  the  case  of  1  gallon  of  the  pre- 
■cipitate  to  10  gallons  of  water — no  injury  was  done  to  the  ti'ees  or  fruit; 
though,  wlicu  diluted  to  either  strength,  the  spots  of  spray  on  the  fruit 
checked  tlie  colouring  just  beneath  them,  and  even  at  picking  time  those 
parts  showed  a  slightly  lighter  red,  giving  a  somewhat  mottled  appearance. 
This,  however,  did  not  detract  from  the  appearance  of  the  fruit.  But,  as 
was  expected,  the  first  application  Ix'ing  made  too  late,  no  difference  could 
be  detected  between  the  sprayed  and  uns))rayed  trees  as  far  as  mildew  i^as 
<oncerned. 

Information  received  from  abroad  in  reference  to  the  use  of  iron  sul^jliide 
for  the  control  of  mildew  indicated  that  the  first  application  should  be  made 
with  the  first  or  calyx  application  of  lead  arsenate  for  moth,  but  from 
])revio\is  field  observations  it  was  suspected  that,  at  any  rate  under  Glen 
Tnnes  conditions,  an  earlier  application  would  be  necessary. 

Tn  1015  it  was  therefore  decided  to  divide  the  experiments  into  two,  in 
one  set  making  the  first  application  when  the  blossom  buds  were  showing 
•colour,  but  while  the  petals  were  still  folded  tight,  i.e.,  the  pinking  stage, 
followed  by  applications  combined  with  each  of  the  regulation  lead  arsenate 
-prays  for  moth,  making  a  total  of  four  applications;  in  the  other  set, 
making  the  first  application  combined  with  the  fii*st  or  calyx  spray  of  lead 
iirsenate  for  moth,  follow'ed  by  combining  it  with  the  two  later  lead  arsenate 
spra.vs  for  moth,  making  a  total  of  three  applications.  In  addition  to  iron 
sulphide,  potassium  sulphide,  w^hich  was  reported  to  have  given  satisfactory 
results  as  a  fungicide  on  some  plants,  was  employed  in  both  sets  of 
■experiments.     The  latter  was  used  at  the  rate  of  1  oz.  to  3  gallons  of  water. 

As  a  result  no  definite  improvement  could  be  noticed  in  any  of  the 
sprayed  trees  over  the  unsprayed  check  trees,  but  the  removal  of  any  wood 
sind  terminal  eyes  affected  by  mildew  again  gave  beneficial  results. 

In  experiments  with  other  sprays  for  control  of  other  diseases,  the  De- 
partment had  i)reviously  found  that  sometimes  definite  results  could  not  be 
noticed  in  the  first  season,  but  when  persevered  with  the  sprays  were  suc- 
cessful in  later  trials,  the  reason,  probably,  being  that  the  fungus  is 
gradually  weakened  and  infection  lessened.  It  was  therefore  decided  to 
■continue  the  experiment  in  1916  on  the  same  trees.  The  same  sprays  were 
used  as  in  1915.  and,  in  addition,  atomic  sulphur,  a  proprietary  preparation, 
Avas  tried. 

Iron  sulphide  showed  a  definite  result  in  the  control  of  mildew,  when  the 
first    application    was   made    when    the   blossom    buds    were    showing    pink. 
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However,  the  orchardist  who  conducted  the  experiment  pointed  out  that 
this  test  could  liardlv  be  compared  with  those  that  received  the  first  appli- 
cation only  with  the  first  or  calyx  spray  of  lead  arsenate,  as  at  the  pinkiny 
period  dry  weather  prevailed,  whereas  during  the  calyx  period  the  weather 
was  very  wet.  It  should  also  be  noted,  in  justice  to  atomic  sulphur,  that, 
owng  to  that  spray  having  not  been  used  before  in  this  experiment,  it  was 
on  a  fresh  lot  of  trees,  whereas  the  iron  sulphide  was  on  trees  that  had  the 
])enefit  of  the  previous  season's  spraying  with  that  mixture. 

The  experiment  was  repeated  in  1917  on  the  same  lines.  On  this  occasion 
iron  sulphide  gave  a  definite  and  the  best  result,  while  atomic  sulphur  was 
almost  as  good.  In  both  cases  the  results  were  definitely  better  when  the 
first  application  was  made  at  the  pinlving  stage  than  when  the  first  appli- 
cation was  delayed  till  the  calyx  or  first  application  of  lead  arsenate.  The 
potassium  sulphide  gave  no  noticeable  control  of  mildew,  and  burnt  the 
foliage  severely.  It  was  used  at  the  same  strength  (1  oz.  to  3  gallons  of 
water)  in  the  previous  two  seasons  without  showing  any  damage  to  foliage. 
This  erratic  behaviour  of  sprays  is  liable  to  occur;  lime-sulphur  as  a 
summer  spray  on  apples  (especially  when  combined  with  some  brands  of 
arsenate  of  lead)  was  a  marked  case  in  point  during  the  past  season. 
Varying  climatic  conditions  have  a  distinct  effect  on  the  use  of  sprays,  and 
it  is  only  after  trials  over  a  number  of  seasons  that  conclusions  can  be 
drawn. 

Summary. 

It  is  proposed  to  continue  tlie  exijeriments  for  tlie  control  of  powdery 
mildew  of  apples,  but  from  our  experience  to  date  we  can  make  the  fol- 
lowing recommendations : — 

First. — All  mildewed  terminal  eyes  or  affected  wood  should  be  removed, 
and,  as  far  as  practicable,  burnt  at  the  time  of  winter  pruning.  This  is 
most  important,  and  must  be  rigidly  carried  out  to  obtain  success. 

Second. — Spray  with  iron  sulphide.  The  first  application  should  be  made 
when  the  blossom  buds  are  showing  pink,  but  while  the  petals  are  still  folded 
quite  tight.  The  second  application  may  be  combined  with  the  first  or 
calyx  spray  of  lead  arsenate  for  codlin  month.  The  third  application  should 
be  made  about  three  weeks  later,  combined  with  a  second  lead  arsenate 
spray;  while  the  fourth  application  can  be  combined  with  the  third  lead 
arsenate  spray. 

This  treatment  may  have  to  be  followed  for  more  than  one  season  before 
a  definite  result  can  be  noticed,  nor  can  it  be  claimed  that  it  has  attained 
an  absolute  control  of  mildew  throughout  the  season.  Mildew  can  be  found 
on  the  sprayed  trees,  but  it  is  almost  entirely  confined  to  the  terminal  buds. 
:md  to  a  less  extent  than  unsprayed  trees;  moreover,  the  foliage  of  the 
sprayed  trees  is  of  a  far  greener  and  healthier  appearance  than  that  of  tlie 
unsprayed  check  trees.  For  the  past  three  seasons  iron  sulphide  has  been 
combined  with  both  lead  arsenate  for  codlin  moth  and  tobacco  wash  for 
woolly  aphis.  The  advantage  of  being  able  to  combine  these  three  specifics 
is  obviovTS. 
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How  to  Prepare  Iron  Sulphide. 

Previous  to  1917  the  iron  sulphide  for  these  experiments  was  prepared 
according  to  the  Volck-Ballard  method  as  follows: — 

Fill  a  50-gallon  barrel  about  two-thirds  full  of  water.  Weigh  out  10  lb. 
■ni  iron  sulphate  (copperas),  place  in  a  sack  and  suspend  in  the  water. 

The  iron  sulphate  will  dissolve  fairly  rapidly,  and  Avhen  it  is  all  in 
solution  measure  out  carefully  2^  gallons  of  coixunercial  lime-sulphur 
solution,  testing  33  degrees  Baume,  or  2  gallons  and  3  pints  of  a  lime- 
sulphur  solution  testing  32  degrees  Baume.  Slowly  pour  all  but  2  pints  of 
the  lime-sulphur  into  the  iron  sulphate  solution  in  the  barrel,  at  the  same 
time  stirring  the  mixture  vigorously  with  a  hoe  or  a  shovel. 

The  addition  of  the  lime-sulphur  will  produce  a  bulky  black  precipitate, 
and  when  all  but  2  pints  of  the  lime-sulphur  solution  has  been  added  the 
mixture  shovdd  be  allowed  to  stand  for  a  few  miaiutes,  when  the  black 
precipitate  will  begin  to  settle,  and  a  little  of  the  clear  liquid  at  the  top  can 
be  carefully  dipped  out  with  a  clean  glass. 

This  clear  liquid  will  probably  show  no  yellow  lime-sulphur  colour,  which 
means  that  an  excess  of  lime-sulphur  solution  has  not  yet  been  added. 
About  half  the  remaining  2  pints  should  now  be  poured  in,  and  the  contents 
of  the  barrel  stirred  vigorously  and  allowed  to  stand.  Again  some  of  the 
clear  liquid  should  be  dipped  off  and  tested  by  adding  a  drop  or  two  of  the 
lime-sulphur  solution.  If  no  black  precipitate  is  formed,  but  instead  a 
l»ale  yello\^nsh  tint  is  obtained,  the  chemical  action  is  complete  for  the  j)ur- 
pose.  Then  the  barrel  should  be  filled  with  the  water,  the  contents  stirred 
vigoronsV,  and  allowed  to  stand. 

The  black  iron  sulphide  will  settle  near  the  bottom  of  the  barrel.  The 
clear  liquid  should  be  syphoned  from  this,  more  water  added,  the  contents  of 
the  barrel  stirred  and  allowed  to  settle,  the  clear  liquid  syphoned  off  again, 
and  this  operation  repeated  nntil  the  water  poured  off  shows  no  yellow  lime- 
sulphur  tinge.  Three  washings  should  bring  about  this  result;  then  add 
water  up  to  the  50-gallon  mark;  stir.  The  result  is  the  stock  solution  of 
iron  sulphide. 

As  this  is  an  American  :^rmula,  the  gallon  is  American,  which  is  five- 
sixths  that  of  an  imperial  gallon.  As  all  the  measurements  are  by  volume, 
-except  the  iron  sulphate,  the  same  strength  can  be  obtained  by  using  12  lb. 
ferrous  sulphate  instead  of  10  lb.,  as  in  the  American  formuln. 

T^se  as  follows : — 

Stock  iron  sulphide  mixture,  20  gallons. 
Arsenicals  and  nicotine,  .is  rcniiiired. 
Water  to  make  200  gallons. 
That  it  can  be  used  stronger  was  shown  in   the  preliminary  tests  of  1914. 

For  the  latter  applications  of  this  spray  in  1917.  the  modified  Ballard 
method  was  used,  as  it  is  applicable  where  the  water  necessary  in  the 
previous  method  is  difficult  to  obtain.  In  this  modification  the  tlu'ee 
washings  are  eliminated.    In  this  case  the  same  proportions  of  iron  sulphate 
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are  used,  but  the  excess  of  lime-sulphur  \ised  -when  converting  iron  sulphate 
to  sulphide  is  not  extracted.  This  method  has  been  found  satisfactory, 
provided  care  is  taken,  firstly,  that  all  the  iron  sulphate  is  converted,  using 
the  test  as  in  the  former  method;  secondly,  provided  that  the  excess  of 
lime-sulphur  used  in  converting  the  iron  sulphate  is  only  slight.  This  can 
be  assured  if,  after  the  bulk  of  the  iron  sulphate  is  converted,  lime-sulphur 
is  added  only  a  half  or  quarter  pint  at  a  time,  till  the  test  shows  that  the 
conversion  is  complete.  Lime-sulphur  of  lower  density  than  32  degrees  B. 
can  be  used,  only,  of  course,  a  greater  quantity  is  required  to  convert  the 
iron  sulphate. 


Eradication  of  Blackberry* 


C.  W.  BURROWS,  Field  Assistant. 

Blackberry  vines  are  most  difficult  to  eradicate,  especially  as  merely  cut- 
ting down  occasionally  tends  to  strengthen  the  root  growth,  and  ultimately 
to  increase  the  trouble. 

Where  the  jest  is  confined  to  a  small  area,  intended  for  constant  culti- 
vation, trenching  to  a  depth  of  18  inches  to  2  feet,  and  removing  all  growth 
to  that  depth,  is  the  surest  way.  though  laborious.  Every  part — roots,  butts, 
and  vines — should  be  burnt. 

The  treatment  recommended  by  the  Department  is  the  caustic  soda 
method.  This  chemical,  of  a  strength  of  1  lb.  caustic  soda  to  2  gallons  of 
water,  has  the  advantage  of  being  much  less  dangerous  to  animal  life  than 
arsenical  solutions.     It  is  best  applied  as  follows: — 

On  small  areas,  first  cut  the  vines  down  close  to  the  ground,  and  remove 
them  from  the  area  for  burning  later.  Then,  from  a  watering  can,  with 
the  rose  attached,  give  the  surface  from  which  the  vines  have  been  cut  a 
thorovigh  soaking  of  the  above  solution.  The  area  is  then  left  until  a  new 
growth  springs  up.  and  has  grown  to  4  to  5  inches  high.  It  is  not  necessary 
to  cut  this  growth  down,  but  it  is  advisable  to^ive  it  a  further  soaking  of 
the  solution,  which  will  soon  kill  more  of  the  tops  and  root,  but,  perhaps,, 
still  will  not  kill  the  lot.  This  process  will  need  to  be  repeated,  so  as  to 
keep  the  leaf  gro'wth  in  clieck,  for  it  is  only  by  keeping  the  tops  down  that 
the  roots  can  be  ultimately  i^illed. 

On  larger  areas  it  will  be  best  to  use  a  mounted  spray  pump  outfit,  using 
an  Edgell  release  valve  to  regulate  the  flow  of  spray. 

A  solution  of  arsenite  of  soda  acts  in  a  similar  way,  but  owing  to  its 
highly  poisonous  nature,  and  the  danger  from  children  picking  the  fruit, 
it  is  not  recommended. 

A  flock  of  sheep  or  goats  kept  on  an  infested  area  for  a  few  months 
helps  greatly  in  eradicating  this  pest.  It  is  best  to  tether  the  goats,  and  to 
move  them  about  as  soon  as  they  have  nibbled  oft"  all  the  green  shoots. 
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Rabbit  Destruction/ 


T.   P.   GLENNAN,  Rabbit  Inspector,  Moree. 

Introduction. 

ILvviNG  had  an  experience  of  sixteen  years  in  rabbit  destrue+ion,  my  views 
and'  conclusions  may  be  helpful  to  landowners  whose  holdinj-fj  are,  or  likely 
to  lie,  infested  with  rabbits. 

Subsequent  to  the  disastrous  drought  of  the  year  1902,  I  engaged  as  a 
boundary-rider  and  general  station  hand  with  the  late  Hon.  G.  H.  Greene, 
M.L.A.,  owner  of  the  well-known  landra  Station,  near  Grenfell,  and  for 
a  jieriod  of  four  years  served  in  almost  every  capacity  incidental  to  station 
life.  It  was  here  that  I  got  a  thorough  grounding  in  the  work  of  rabbit 
destruction,  and  a  practical  knowledge  of  the  various  meth-pds  used. 

landra  was,  at  the  time  stated,  an  area  of  about  32,000  acres,  enclosed 
and  subdivided  by  good  netting  fences,  and,  despite  the  fact  of  considerable 
clearing  and  cultivation,  there  was  a  large  area  badly  rabbit-infested. 

Poisoning  with  phosphorus  and  pollard,  and  fumigating  with  the  com- 
positions then  known,  were  constantly  in  use,  but  these  methods  only  served 
as  a  temporary  relief. 

It  was  therefore  decided  upon  to  make  a  clean  sweep  of  the  pest,  and  to 
do  this  the  work  of  total  destruction  of  harbour  was  begun.  All  hollow 
timber,  trees  and  logs,  were  burned,  and  all  burrows  completely  dug  out. 
The  netting  fences  were  frequently  ridden,  and  their  upkeep  was  made  a 
matter  of  the  most  vital  importance. 

Pit-traps  along  the  boundary,  at  a  distance  of  half  a  mile  apart, 
accounted  for  most  of  the  rabbits  that  got  in  from  the  adjoining  holdings 
whenever  a  break  occurred  in  the  netting,  or  gates  were  left  open,  or  by  a 
sudden  washaway  in  the  many  watercourses  usual  to  undulating  country. 

Having  destroyed  all  harbour,  the  importance  of  keeping  the  pest  under 
was  never  lost  sight  of,  and  whenever  a  rabbit,  or  even  a  trace  of  one,  was 
reported,  the  early  capture  of  the  invader  became  a  matter  of  the  greatest 
concern. 

It  may  be  stated,  as  showing  how  prolific  the  rabbit  is,  that,  whenever 
they  escaped  capture  for  a  month  or  two — and  this  usually  happened  in  large 
wheat  paddocks — the  does  invariably  were  full-bellied,  and  had  an  extra 
large  litter  of  young,  frequently  as  many  as  ten  kittens  being  noted. 

This  emphasises  the  necessity  for  getting  rid  of  all  rabbits,  and  not  being 
content,  as  many  landowners  are,  with  the  "  thinning-out "  process. 

Leaving  landra  in  1906,  I,  in  June  of  the  same  year,  found  engage- 
ment as  a  "  rabbit  overseer "  on  the  S.A.I.  Company's  Deepwater  Station, 
near  Wagga.  Rabbits  there  had  a  good  footing,  and  the  work  of  destruction 
was  entrusted  to  me.  Poisoning  had  been  the  means  relied  upon,  and  the 
whole  of  a  valuable  river  frontage  (some  40  miles  long)  presented  a  very 
badly  infested  condition. 
*  A  Paper  read  at  the  First  Convention  of  P.  P.  Board  Officials,  Sydney,  March,  1918. 
B 
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1  almost  despaired  of  doing  much  good,  as  the  total  destruction  of  har- 
bour was  considered  too  costly,  and  where  sandhills  existed  was  practically 
impossible.  The  only  way  out  of  the  difficulty  was  by  judicious  and 
systematic  poisoning  and  fumigation. 

It  was  foiuid  that  past  failures  were  due  mostly  to  careless  and  insuffi- 
cient work.  x\ll  too  frequently  I  find  this  to  be  the  cause  of  many  failures; 
and  the  necessity  for  liberal  treatment  when  poisoning  cannot  be  urged  too 
strongly,  working  the  paddock  with  due  regard  for  the  rabbits  when  scat- 
tered harbour  exists. 

A  thorough  and  systematic  poisoning  of  the  river  frontage,  working  the 
poison-carts  closely  and  carefully  over  the  many  bends  and  places  (which 
had  been  previously  considered  a  practical  impossibility),  gave  S]Dlendid 
results. 

A  number  of  sandhills,  very  much  burrowed,  and,  of  course,  badly  in- 
fested, were  soon  found  to  require  special  treatment,  and  as  these  con- 
stituted the  main  breeding  grounds,  it  was  considered  expedient  to  enclose 
them  with  wire-netting.  This  being  done,  a  heavy  stocking  soon  left  it 
optional  with  the  rabbits  to  take  the  bait  or  starve.  Good  attractive  bait, 
vmder  these  conditions,  was  found  irresistible,  and  thus  the  trouble  was 
overcome.  So  successful  was  the  scheme  that  portions  of  land,  hitherto 
regarded  as  a  menace  and  useless  from  a  graziaig  point  of  view,  became 
heavily  grassed  a  few  months  later,  and  came  in  handy  as  occasional  depots 
for  weak  sheep. 

Destruction  of  harbour,  wherever  practicable,  was  carried  on,  and  the 
maintenance  of  all  iietting  fences,  gates,  (fee,  was  under  constant  super- 
vision. 

The  freedom  of  such  an  extensive  and  valuable  tract  of  country  was 
matter  for  much  satisfaction  to  the  owners  and  myself,  and  should  be 
ample  demonstration  of  what  can  be  accomplished  by  systematic  work. 

From  1911  to  1915  I  was  rabbit  inspector  to  the  Pastures  Protection 
Board  at  Condobolin,  and  came  in  contact  with  many  landowners  who  had 
been  fighting  the  pest  for  years  with  more  or  less  success.  Several  large 
property  owners  had  been  convinced  of  the  futility  of  haphazard  work,  and 
gone  for  the  more  reliable  and  permanent  method  of  destruction  of  harbour, 
and  are  satisfied  with  having  adopted  it. 

Ploughing-out  and  fumigating  were  methods  much  in  favour,  and  I  am 
satisfied  that  they  are  fatal  to  ''  bunny  "  if  sufficiently  well  done. 

In  March,  1915,  I  left  Condobolin  to  take  up  similar  duties  at  Moree,  and 
since  then  have  had  experience  of  the  latest  make  of  fumigating  machines, 
rabbit  traps,  poison-bait  mixtures,  and  decoys. 

Breeding. 

Much  argument  has  been  indulged  in  as  to  the  fecundity  of  rabbits. 
Many  landowners  aver  that  they  are  prolific  enough  to  breed  every  month 
of  the  year.  To  say  that  they  breed  at  any  time,  and  every  month  of  the 
year,  is  quite  unnatural  and  opposed  to  fact. 
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The  breeding-  period  is  regulated  more  by  the  season  than  by  ajiything 
else.  The  age,  too,  at  which  the  rabbit  commences  to  breed  has  been  matter 
of  much  discussion ;  but,  in  my  opinion,  they  rarely,  if  ever,  breed  until 
the  female  rabbit  is  full-growai,  say,  from  4  to  6  months  old. 

The  period  of  gestation  is  twenty-eight  days,  and,  under  good  pasture 
conditions,  only  a  few  days  elapse,  after  giving  birth,  before  the  mother 
seeks  her  mate  again.  That  she  becomes  pregnant  whilst  in  a  milky  state 
is  highly  improbable.  Should  she  be  deprived  of  her  young  in  the  early 
stage  of  their  life,  no  doubt  her  sexual  proclivities  would  be  hastened. 

The  "  buck  "  rabbit,  as  often  as  not,  destroys  the  young  kittens  when  the 
chance  occurs.  This  was,  it  may  reasonably  be  supposed,  the  cause  of  the 
breeding  doe  moviaig  away  from  the  "  colony  "  and  making  her  nest  more 
secure  for  the  young. 

These  nests  or  breeding  burrows,  where  conditions  favoured,  in  time 
became  warrens,  and  their  infestation  only  a  matter  of  time.  Fresh  breed- 
ing grounds  were  then  sought,  and  thus  the  spread  of  the  pest  went  on,  and 
whole  tracts  of  suitable  burrowing  country  were  linked  up  as  one  almost 
interminable  rabbit  warren.  In  this  way  the  rabbit  spread  like  an  octopus 
throughout  the  State. 

Natural  Enemies. 

Of  late  years  one  rarely  comes  across  one  of  these  breeding  burrows, 
and  some  of  our  inexperienced  landsmen  may  ask  why.  Simply  because 
the  doe,  since  the  fox  has  appeared  on  the  scene,  has  of  necessity  kept  to  the 
larger  and  deeper  warrens,  and  has  reared  her  family  there. 

I  venture  to  state  that,  had  the  fox  been  in  evidence  earlier  in  the  rabbit 
period,  much  country  which  is  now  honeycombed  with  burrows  would  never 
have  been  spread  upon. 

To  the  average  thinking  man  or  student  of  nature  this  must  appeal  as  a 
fairly  correct  hypothesis,  viz.,  that  the  fox,  although  most  of  us  have  a  set 
against  him,  may  be  credited  with  having,  in  a  very  appreciable  degree, 
during  the  past  few  years,  done  much  towards  preventing  the  spreading  of 
the  rabbit  pest.  Pie  is  the  very  best  rabbit  destroyer  we  have  on  country 
devoid  of  logs  or  other  ready-made  harbour.  That  he,  in  turn,  may  con- 
stitute a  grave  menace  to  sheep-breeding  is  matter  for  much  serious 
thought.  There  is  consolation  in  the  fact,  however,  that  his  capture  by 
poisoned  bait  does  not  call  for  much  skill  in  its  preparation. 

The  "  goanna  "  is  another  of  our  rabbit  enemies,  and  as  he  can  get  into 
almost  any  rabbit  harbour,  accounts  for  many  young  ones.  They  are  not, 
however,  considered  of  much  value  in  a  general  way,  firstly,  because  they 
are  not  really  numerous  anywhere,  and,  secondly,  because  they  lie  dormant 
for  several  months  of  the  year. 

The  eagle-hawk  and  crow  are  forces  to  be  reckoned  with,  and  should  a 
rabbit  wander  any  distance  from  home  in  open  fields,  and  no  shelter  be  near, 
his  early  downfall  is  certain.  Where  the  rabbit  harbour  has  been  destroyed 
the  hawk  and  crow  do  the  most  good,  and  are  instrumental  in  preventing' 
the  spreading  of  rabbits  to  other  parts  of  holdings  which  may  be  favourable 
to  their  infestation. 
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Methods  of  Rabbit  Destruction. 

The  question  of  rabbit  destruction,  and  how  to  accomplish  it,  is  a  matter 
of  much  concern,  and  it  is  regrettable  that,  in  the  early  history  of  the 
rabbit  pest,  men  on  the  land  did  not  grapple  with  the  evil  before  it  got  out 
of  hand. 

It  was  largely  a  matter  of  sheer  neglect  and  indifference  that  has  led  up 
to  the  present-day  trouble  and  expense,  the  extent  of  which  is  almost  beyond 
computation. 

It  is  more  regrettable  that  maiiy  of  our  landowners,  despite  the  object- 
lesson  taught  by  the  failure  of  those  who  were  the  first  victims,  still  regard 
the  rabbit  pest  with  an  indifference  which  is  unpardonable. 

In  almost  every  part  of  the  State  rabbits  are  reported  as  on  the  increase, 
and  slowly  but  surely  settling  down  on  country  which  w^as  classed  as  un- 
suitable for  them.  In  some  parts  of  the  State  rabbits  have  taken  the  place 
of  valuable  wealth-producing  stock,  and  rabbit-freezing  works  have  been 
established.     A  parasitical  industry,  surely ! 

Destruction  of  Harbour. 

This  may  appear  a  costly  undertaking,  and  to  some  practically  impossible, 
but  I  have  yet  to  meet  the  man  who,  having  adopted  it,  is  not  satisfied 
with  the  result. 

Burn  all  hollow  timber  and  clean  up  all  rubbish,  tree-tops,  &c.,  getting  rid 
of  anything  and  everything  which  affords  shelter. 

Dig  out,  thoroughly  if  possible,  all  rabbit  warrens,  and  even  the  smallest 
burrows.  Never  lose  sight  of  the  fact  that  the  small  burrow  of  to-day  will, 
if  neglected,  be  the  warren  of  the  near  future.  Do  it  now,  and  save  much 
worry  and  expense,  and  more  than  likely  prevent  the  formation  of  other 
underground  workings  in  that  neighbourhood. 

When  digging  out  the  burrow  the  trenches  should  be  kept  open,  as 
some  of  the  shoots  or  channels  may  be  missed,  and  these  can  be  located 
much  more  easily  later  on.  After  the  lapse  of  a  few  days,  and  there  is  no 
doubt  as  to  its  freedom,  the  burrow  should  be  filled  in  as  level  as  possible. 

Where  burrows  exist  around  trees  or  stumps,  it  is  a  good  plan  to  dig 
out  all  channels  possible,  and  then  set  fire  to  the  tree  or  stump.  You  will 
probably  get  the  rabbits  that  are  within  by  the  burning  out  of  the  roots 
of  the  tree. 

Ploughing-out  is  a  method  of  harbour-destruction  which  can  be  done 
successfully  in  many  places,  and  may  be  less  expensive  than  digging.  Two 
men,  having  a  good  strong  team  of  bullocks  and  the  present-day  road  or 
tank-sinking  plough,  will  average  as  much  work  as  a  dozen  men  in  a  day 
employed  in  digging-out.  The  plough  will  break  up  the  warren  to  a  depth 
of  2  feet,  and  the  bullocks  will,  in  many  places,  break  through  and  pul- 
verize the  earth  beneath  their  feet  where  the  burrows  are,  and  by  this  means 
the  rabbits  are  often  suffocated  or  driven  out,  and  their  home  destroyed. 
One  of  the  strong  points  about  the  ploughing-out  method  is,  the  whole  of 
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the  warren  is  sure  to  be  destroyed  to  a  uniform  depth,  and  should  there  be 
deej^er  channels,  and  these  be  found  active  later  on,  the  treatment  by  a 
fumigating  process  will  soon  end  the  trouble. 

Fumigation. 

This  is  a  method  Avhich,  if  carefully  attended  to,  accounts  for  many  of 
the  pests.  The  best  time  of  the  year  to  fumigate  is  during  the  winter 
months,  as  there  is  less  likelihood  of  the  gas  or  smoke  mixtures  escaping, 
the  ground  being  less  porous  than  it  usually  is  in  dry,  hot  weather. 

Where  the  burrows  are  not  large,  bisulphide  of  carbon  is  a  good  medium, 
and  can  be  used  in  several  ways.  As  it  is  of  a  most  inflammable  nature, 
great  care  is  necessary,  and  on  no  account  should  fire  be  allowed  to  come  in 
contact  with  it  while  using.  Always  keep  it  in  a  cool  place,  and  make  sure 
that  the  drum  or  jar  containing  it  is  securely  corked  or  stoppered,  other- 
wise it  will  waste  by  evaporation  quickly. 

It  may  be  used  in  the  following  way: — Roll  into  balls  about  the  size  of  an 
egg  pieces  of  cotton-waste  or  old  bagging,  and  saturate  them  with  the 
carbon.  Do  not  lose  any  time  over  it,  as  evaporation  is  going  on,  and  the 
ball  be  fast  losing  its  strength  and  deadliness.  Place  the  ball  in  the  burrow, 
sufficiently  far  to  prevent  its  being  smothered  by  the  earth  which  is  filled 
into  the  opening.  Repeat  this  work  by  placing  similar  balls,  saturated  (as 
instructed)  by  carbon,  and  closing  securely,  so  as  to  prevent  the  escape  of 
the  gas  given  off  in  the  course  of  evaporation.  Each  opening  requires  a 
ball  or  wad  before  closing. 

Another  method  of  using  carbon  bisulphide  is  per  medium  of  a  small 
portable  machine,  which  generates  a  gas  from  the  liquid,  and  is  forced 
through  the  burrow,  and  is  very  deadly  in  effect.  I  do  not,  liowever,  recom- 
mend its  use  in  treating  large  warrens. 

For  the  treatment  of  large  warrens  there  is  a  machine,  which  is  strong 
and  made  to  stand  reasonably  hard  usage.  It  is  mounted  on  a  two-wheeled 
cart,  with  good  springs,  which  enables  the  operator  to  travel  comfortably 
•  and  quickly  to  and  from  the  scene  of  operation.  The  material  used  in  this 
machine  is  mostly  new  charcoal,  with  the  addition  of  a  composition  of 
a  poisonous  nature  supplied  by  the  manufacturer.  The  cost  of  the  fumi- 
gating composition  is  not  high. 

Poison  Bait ;  how,  when  and  where  to  lay  it  ? 

In  the  preparation  of  bait  one  cannot  be  too  careful  or  exact.  It  is  false 
economy  to  mix  old  stale  bait  with  the  new,  and  it  is  better  to  do  away  with 
it  altogether  than  risk  spoiling  the  lot. 

There  are  times,  of  course,  when  rabbits  will  eat  almost  anything;  but, 
generally,  they  are  most  fastidious,  and  it  is  necessary  to  cater  for  them  -n 
the  most  attractive  manner  possible.  Many  failures  are  due  to  careless 
preparation  of  bait,  and  users  are  discouraged,  and  often  reluctantly  aban- 
don the  work. 

Rabbits  frequently  recover  after  partaking  of  inferior  bait,  and  when 
this  happens  they  become  what  is  termed  "poison-shy,"  and  it  is  almost 
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impossible  to  poison  them  afterwards.  That  an  instinctive  scare  takes 
place,  and  may  be  imparted  to  other  rabbits,  is  quite  feasible.  Where  they 
are  numerous,  I  cannot  urge  too  strongly  the  necessity  of  putting  out  a 
liberal  supply  of  good,  strong,  attractive  bait.  Even  where  it  is  thought 
rabbits  are  not  plentiful,  do  not  spare  the  bait,  and  fall  into  the  common 
error  of  treating  only  the  most  infested  portions  of  your  land.  Every 
rabbit  counts,  and  it  pays  to  get  the  stragglers,  and  prevent  the  formation 
of  new  colonies. 

To  get  the  best  results  by  poisoning,  I  advise  commencing  at  one  side  and 
work  the  paddock  in  sections.  It  is  a  mistake  to  put  a  trail  down  here 
and  there,  as  is  usual  where  the  work  is  hurried,  and  it  is  expected  to 
poison  a  large  area  in  the  one  day.  Insufficient  trailing  and  bait-laying 
means  going  over  the  same  ground  after  a  while,  and  is  not  satisfactory 
to  anyone  concerned. 

Where  the  warrens  are  large  and  badly  infested,  they  should  be  encircled 
by  several  trails,  half  a  chain  apart,  or  as  close  as  may  be  considered  neces- 
sary, having  due  regard  for  the  conditions  existing,  viz.,  bareness  of  the 
land  from  feed,  and  the  presence  of  young  or  half-grown  rabbits,  that  feed 
close  to  their  home. 

The  best  time  of  the  year  to  poison  rabbits  is  when  the  grass  or  herbage 
is  dry,  that  is,  during  the  summer  months.  Get  to  work  as  soon  after  rain 
as  possible;  the  fresh-turned  soil  is  attractive,  and  rabbits  will  run  the  trail 
eagerly  while  there  is  any  moisture  about.  Should  the  weather  be  very 
hot,  it  is  best  to  lay  the  bait  in  the  afternoon,  otherwise  it  will  become 
very  dry  and  hard.  During  the  cool  weather  the  work  can  be  done 
throughout  the  whole  of  the  day.  Do  not  allow  dogs  to  follow  you  and 
chase  rabbits  while  poisoning,  and  avoid  disturbing  them  in  any  way.  It 
is  a  good  plan  to  collect  all  dead  rabbits  as  quickly  as  possible  from  the 
trails  or  wherever  they  can  be  got,  for  many  obvious  reasons. 

Poison  Baits. 

There  are  so  many  preparations  now  on  the  market,  and  full  instructions 
nu  each  packet  or  tin,  that  it  is  needless  to  give  particulars  here. 

^¥here  much  poisoning  is  required,  the  question  of  cost  is  a  considera- 
tion; I  shall,  therefore,  give  directions  how  to  prepare  a  serviceable  and 
comparatively  inexpensive  bait. 

Phosphorised  Pollard. 

Ingredients. — ^Phosphorus,  carbon  bisulphide,  molasses,  oil  of  aniseed, 
pollard  and  bran. 

Take  a  clean  pickle  bottle,  and  half  fill  it  with  water,  adding  two  table- 
spoonfuls  of  carbon  (this  is  merely  to  dissolve  the  phosphorus,  and  a  lesser 
quantity  will  do  if  it  is  allowed  to  stand  overnight),  then  break  under 
water,  and  add  to  the  contents  of  the  bottle  two  sticks  of  phosphorus,  and 
in  an  hour's  time  the  mixture  will  be  ready  for  the  pollard,  &c. 

Procure  a  tub  (a  wooden  one  is  best)  and  pvit  2  gallons  of  clean  water 
into   it.     Then  stir  in   a  quart  of  molasses,  and  a  teaspoonful   of   oil   of 
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aniseed.  Add  the  contents  of  the  pickle  bottle,  straining  through  a  piece 
of  chaff-bag  or  hessian  (in  case  of  undissolved  particles  of  phosphorus). 
Stir  well  to  thoroughly  mix,  then  add  the  pollard,  which,  if  very  fine,  will 
be  all  the  better  of  a  few  handfuls  of  bran.  Keep  stirring  and  adding 
pollard  slowly,  until  the  right  consistency  is  obtained.  Your  bait  is  now 
ready  for  use.  J>e  careful  not  to  make  it  too  stiff  at  first  until  it  is  tried 
in  the  poison-cart.  See  to  it  that  the  cart  is  in  good  working  order  and 
free  from  any  old  sour  bait,  also  that  no  string  from  the  pollard  bag  gets 
into  the  mixture  and  interferes  with  the  proper  working  of  the  machine. 
The  above  mixture  should  be  laid  whilst  fresh  and  sweet,  and  on  no  account 
must  it  be  allowed  to  become  stale  or  sour  before  it  is  distributed.  It  may, 
in  cool  weather,  hold  sweet  for  a  day  or  two,  but  the  fresher  it  is  the  better. 

There  is  absolutely  no  danger  of  fire  if  the  above  directions  are  attended 
to,  and  the  above  quantities  will  provide  enough  bait  for  a  full  day's  work, 
if  put  through  the  usual  form  of  poison-cart. 

The  comparative  cheapness  of  the  ingredients  is  a  recommendation  where 
much  poisoning  is  required. 

(jrreat  care  should  be  taken  in  the  keeping  and  handling  of  phosphorus, 
cXYid  a  few  hints  maj'  be  serviceable,  to  put  those  who  have  not  used  it  on 
their  guard  against  possible  accident  or  loss  of  property  by  its  ignition. 

Always  keep  the  phosphorus  under  water  when  out  of  use,  and  do  not 
store  it  in  the  dwelling  or  other  outhouse  if  you  value  their  safety.  It 
should  be  always  kept  in  a  small  detached  shed,  with  an  earthen  floor ;  a 
shed  in  which  could  also  be  kept  the  other  bait-making  material  and 
equipment.  Dig  a  hole  in  the  ground  and  thus  lessen  the  risk  of  the  tub  or 
oil-drum  which  contains  the  phosphorus  being  upset.  Be  mindful  of  the 
necessity  for  keeping  it  well  under  water,  as  should  it  be  exposed  to  the  air 
(the  water  having  dried  off),  in  a  very  short  time  it  will  ignite. 

It  is  advisable  to  keep  this  shed  or  depot  locked  and  secure  against  entry 
by  children  or  others  unacquainted  with  poisons. 

Always  keep  a  bucket  of  water  by  when  handling  phosphorus;  one  can, 
with  safety,  take  the  stick  of  phosphorus  and  break  it  under  water  with  the 
naked  hands,  and  put  it  into  the  pickle  bottle  to  dissolve,  providing  there 
is  no  delay  in  the  operation,  *and  that  the  hands  are  washed  afterwards. 
Phosphorus  will  keep  an  indefinite  period  while  under  water,  and  retain 
its  poisonous  qualities,  but  as  soon  as  it  becomes  dry  it  burns  right  away — 
hence  the  necessity  for  extreme  care  in  handling  it. 

Black  Thistle  Root  and  Strychnine  Bait. 

This  has  been  successfully  used  in  the  Moree  and  adjoining  districts 
during  the  past  two  years.  I  have  seen  splendid  results  obtained,  and  there 
appears  to  be  absolutely  no  risk  of  stock  picking  it  up,  which  sometimes 
happens  with  the  pollard  mixtures.    Its  preparation  is  at  follows: — 

Dig  up  green  roots  of  the  Black  Thistle,  and,  having  washed  them  free  of 
soil,  and  scraped  off  the  "  whiskers,"  cut  them  into  baits  about  half  an  inch 
square.     Then  place  them  on   a   clean   chaff  bag  to  dry  out  most  of  the 
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natural  moisture,  and.  while  this  is  being  done  the  strychnine  can  be  made 
ready  for  use.  Grind  to  a  powder  as  fine  as  flour  an  ounce  of  the  best 
strychnine,  and  have  the  roots  ready,  the  quantity  of  which  can  be  measured 
easily  by  an  empty  2  lb.  jam-tin.  Ten  tinfuls  of  roots  will  yield  approxi- 
mately 2,500  baits,  and  by  sprinkling  them  with  the  strychnine,  and 
shaking  them  well,  the  poison  will  be  well  distributed  over  the  roots. 
A  small  tin  of  a  "  decoy  "  sprinliled  over  the  baits  prior  to  the  addition  of 
the  strychnine  will  help  the  roots  to  absorb  the  poison,  and  make  the  bait 
more  attractive  and  tasty. 

Thistle  root  and  strychnine  may  be  laid  by  hand  in  trails  made  for  the. 
purpose  by  a  hoe  or  other  trail-making  means.  Where  extensive  bait-laying 
is  to  be  done,  the  ordinary  poison-cart  is  best.  Take  off  the  gear-driving 
chain,  and  fix  a  large  funnel  above  the  spout  of  the  cart,  and  the  bait  can 
be  dropped  through  it  into  the  furrow  as  close,  or  as  far  apart,  as  desired. 
Again  I  say,  "  make  plenty  of  trails  and  do  not  spare  the  bait."  This  is  a 
mistake  too  often  made,  and  is  a  false  economy  of  time  and  money. 

This  bait  has  the  advantage  of  quick  action,  most  of  the  rabbits  being 
killed  either  right  on  the  trail  or  at  no  great  distance  from  it.  This  makes 
it  an  easy  matter  to  gather  the  carcases,  and  secure  the  skins,  if  so  inclined. 
The  bait  retains  its  destructive  properties  for  several  days,  unless  much  rain 
falls  on  it;  longer  under  fine- weather  conditions. 

Poisoned  Water. 

^Yater  poisoned  with  Arsenic — 
2  oz.  arsenic, 
4  oz.  washing  soda. 
1  gallon  water. 
Boil  the  above  quantities  for  half  an  hour  or  longer  until  the  arsenic  is 
dissolved,  and  when  cooling  add  2  oz.  of  sugar,  and  stir  well.    For  use,  add 
2  gallons  of  water. 

Water  poisoned  with  Strychriine — 

(a)  1  oz.  of  strychnine  dissolved  in  a  third  of  a  pint  of  acetic  acid  will 

poison  12  gallons  of  water,  or 
(h)  10  grains  of  strychnine  dissolved  in  vinegar  will  poison  1  quart  of 
water. 

Poisoned  water  used  to  be  very  efi^ective  as  a  method  of  destruction  in  the 
dry  western  portions  of  the  State.  Large  numbers  of  rabbits  were  destroyed 
in  this  way,  but  the  risk  of  poisoning  stock  and,  indeed,  all  animal  and  bird 
life  is  a  great  drawback.  I  quote  the  directions  for  what  they  are  worth, 
but  do  not  recommend  their  general  use.  In  our  Eastern  and  Central 
Divisions  it  is  well-nigh  useless,  and  likely  to  be  productive  of  more  harm 
than  good.  Rabbits  can  exist  in  many  of  our  districts  almost  entirely 
without  water  all  the  year  round.  They  satisfy  their  want  of  water  by 
eating  the  sap  of  tree  roots  and  the  bark  and  leaves  of  many  of  our  edible 
scrubs.  During  a  long  dry  spell  of  weather  they  acquire  a  taste  for  the 
bark  of  certain  plants  and  shrubs  detrimental  to  them. 
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Trapping. 

Rabbit-trapping  is  a  method  of  destruction  which  rarely  gives  much 
satisfaction.  The  professional  rabbit-trapper  will  only  work  over  the 
badly-infested  country,  and  as  soon  as  he  has  a  few  good  catches  he  leaves 
for  other  parts.  He  is,  however,  only  too  willing  to  return  in  a  few  months, 
to  continue  the  work,  providing  there  is  a  good  showing  of  large,  full- 
grown  rabbits  in  sight.  The  spring  trap  is  most  favoured  by  the  "  pro- 
fessional," and  he  "  sets  "  where  none  but  marketable  rabbits  frequent. 

This  trapping  certainly  has  a  thinning-out  effect,  but  I  find  it  has  a 
tendency  to  scatter  the  pest  far  and  wide,  which  ultimately  leads  to  a 
greater  increase.  A  good  many  landowners  have  experienced  this,  and  on 
no  account  will  they  allow  trappers  to  exploit  their  holdings.  It  is  truly  a 
parasitical  industry  at  the  most ;  and  no  part  of  the  State  can  claim  freedom 
from  the  pest  where  the  work  of  rabbit  destruction  is  left  to  the  pro- 
fessional trapper. 

Some  patterns  of  rabbit  trap  are  simple  and  easily  set,  and  are  most 
useful  on  river  and  creek  banks,  where  it  is  impossible  to  dig  out  the 
burrows.  In  the  hands  of  a  good  conscientious  worker  I  have  seen  a  total 
•clearance  made  of  badly-infested  and  deeply  burrowed  creek  banks. 

One  man  can  attend  to  a  couple  of  hundred  of  such  traps  daily,  and 
after  using  them  a  while  will  be  very  successful.  The  young  rabbits  fall 
•easy  victims,  but  some  of  the  old  bucks  are  more  cautious. 

The  pit  trap,  when  properly  made,  and  placed  at  intervals  of  about  half 
a  mile,  along  netting  fences,  is  very  useful.  Its  readiness  to  catch  at  all 
times,  when  in  good  working  order,  is  its  chief  recommendation. 

The  double  pit  trap  {i.e.,  one  that  catches  from  both  sides  of  a  fence)  may 
be  made  on  the  following  lines : — Select  a  place,  if  on  an  uneven  surface  land 
where  storm-water  will  not  drain  into,  and  put  down  a  hole  about  4  feet 
deep,  4  feet  wide,  and  about  8  feet  long.  This  gives  a  pit  4  feet  square  on 
both  sides  of  the  fence.  To  make  it  secure  from  breaking  away,  or  the  im- 
prisoned rabbits  burrowing  into  the  sides,  it  is  necessary  to  line  it  with 
strong,  close-fitting  timber. 

The  trap-doors  (of  which  there  are  two  on  each  side  of  the  fence)  should 
be  4  feet  long  and  6  inches  wide,  fitting  closely,  but  not  so  as  to  jamb  or 
prevent  their  easy  swing  on  their  pivot.  The  pivot,  made  of  light  iron,  is 
fastened  to  the  centre  of  the  tip-door  (crossways),  and  the  ends  of  the  pivot 
should  rest  in  auger  holes,  which  are  made  in  the  wooden  frame  at  a  point 
seen  when  the  doors  are  placed  in  position.  The  ends  of  each  pair  of  doors 
should  meet,  and  thus  form  a  level  track  or  bridge. 

As  soon  as  the  rabbit  attempts  to  cross,  and  arrives  over  the  hole,  the 
•door  tips  and  he  will  fall  through.  The  door  then  falls  back  into  position 
and  is  ready  for  the  next  victim. 

The  doors  may  be  made  of  light  iron  or  light,  tough  board;  but  I  prefer 
the  light  iron  door,  as  it  is  not  affected  by  the  weather,  which  causes  the 
wooden  ones  to  swell  and  warp. 
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A  couple  of  panels  of  wire-netting  fence  erected  "  V  "  shape  at  the  ends 
of  the  pit  are  necessary  to  guide  the  rabbits  on  to  the  doors. 

The  top  of  the  pit  must  be  covered,  a  portion  only  left  unfastened,  so  as 
to  admit  of  a  man  going  down  to  get  the  rabbits.  The  pits  should  be 
regularly  visited  and  cleared.  Leaving  rabbits  to  die  and  decompose  within 
the  pit,  or  leaving  any  carcases  close  to  the  outside  of  it,  will  cause  others 
to  avoid  it. 

Do  not  allow  the  pits  to  be  overgrown  with  grass;  the  approaches  should 
be  kept  quite  bare  for  several  feet  from  the  doors. 

Rabbit-proof  Fences. 

For  a  distance  of  a  chain  or  so  a  line  should  be  cleared  of  all  timber 
lying  about,  and  of  all  standing  trees  which  might  fall  on  the  fence.  Dig 
out  all  burrows  or  warrens,  however  large  they  are,  within  that  distance  of 
the  line,  as  they  sooner  or  later  cause  trouble  and  annoyance,  and  impair 
the  state  of  the  barrier.  This  w'ork  is  more  easily  and  better  done  before 
the  fence  goes  up,  and  has  a  direct  bearing  on  its  future  upkeep  and 
effectiveness. 

The  satisfaction  of  knowing  that  the  fence  is  safe  from  breakage  by  trees 
falling  across  it,  the  advantage  of  being  able  to  travel  along  it  easily  on 
horseback  or  by  vehicle  to  inspect  and  repair,  and  in  case  of  bush-fires,  the 
benefit  of  such  clearance  cannot  be  over-estimated. 

It  is  advisable  to  use  the  best  grade  of  wire-netting,  as  its  resistance 
against  damage  by  stock  (large  stock  especially)  and  its  durability  make 
for  greater  security  and  satisfaction.  It  is  best  to  put  the  netting  on  the 
outside  of  the  boundary  fence  (in  watercourses  hang  it  on  the  lower  side) 
and  tie  securely  to  a  No.  8  wire,  which  should  be  level  with  the  top  of 
netting.  Attaching  the  netting  to  one  or  more  wires  in  the  fence  a  foot 
apart  will  strengthen  it  considerably,  and  hold  it  in  an  upright  position. 
Always  make  sure  that  the  netting  is  put  straight  in  the  ground  to  a  depth 
of  G  inches.  Some  fencers,  when  putting  up  netting,  especially  when  the 
trenching  is  hard  and  difficult,  curve  the  netting  a  few  inches  under 
ground,  and  argue  that  it  is  better  so.  I  am  not  of  that  opinion,  and  have 
had  experience  of  its  insecurity  as  compared  with  the  way  advised.  Never 
lose  sight  of  the  fact  that  the  fence,  to  be  of  the  highest  value,  must  be 
proof  against  rabbits  from  either  side. 

It  is  a  mistaken  idea  to  regard  it  as  an  advantage  to  erect  the  fence  so 
as  to  make  it  easy  for  rabbits  to  get  out  of  the  holding,  as  he  is  almost  sure- 
to  return  to  his  burrow,  and  proj^ably  induce  others  to  follow.  This  leads 
to  a  general  "  mating "  and  the  inevitable  increase.  It  naturally  f  ollows- 
that  the  more  rabbits  are  confined,  the  greater  the  check  on  their  breeding ; 
hence  the  importance  of  maintaining  the  fences  rabbit-proof. 

Where  fences  are  erected  across  creeks  or  other  watercourses,  always 
hang  the  netting  on  the  lower  or  down-stream  side  of  it,  as  in  flood  time,  or 
any  extra  downpour,  the  fence  that  is  netted  cannot  resist  the  weight  of 
rubbish  which  is  almost  sure  to  come  along.     Provision  against  destruction 
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may  be  made  in  the  following  manner: — On  the  lower  or  down-stream  side 
of  the  fence  secure  the  bottom  edge  of  the  netting  to  a  good  bed  log,  which 
is  fastened  in  the  ground  and  will  not  wash  out.  Then  loop  up  the  netting 
on  wire  hooks  in  such  a  way  as  will  give  fair  resistance  in  flood  time,  but 
will  give  way  under  heavy  pressure,  and,  falling  down  stream,  the  water 
and  flood  debris  will  pass  over  it. 

The  netting,  and  possibly  the  other  fence  material,  will  thus  escape 
damage,  and  the  whole  thing  can  be  put  in  good  order  as  soon  as  local 
conditions  are  again  favourable. 

Rabbit-proof  Gates, 

On  roads  where  there  is  much  heavy  traffic  it  is  important  that  gates 
be  strongly  made  and  well  hung.  Most  of  the  travelling  public  have  a 
great  respect  for  good,  handy  gates,  and  rarely  are  they  left  open  or  inter- 
fered with  in  any  way.  Toward  the  other  class  of  gate  the  public  do  not 
feel  too  kindly  disposed,  probably  on  account  of  the  owner's  indifference. 

Always  hang  the  gate  on  a  separate  post,  and  a  little  higher  than  the 
existing  surface  of  the  ground  thereabout.  This  will  permit  of  putting  in 
a  fair-sized  ground  plate,  and  building  up  the  roadway  so  as  to  prevent 
water  lodging  there.  The  ground  plate  should  have  a  flat  surface,  and  will 
be  all  the  more  durable  and  firm  by  a  heavy  plate  on  each  side.  These  wdll, 
in  the  ease  of  heavy  traffic,  prevent  the  main  sill  being  displaced — a  common 
occurrence  where  the  single  plate  is  put  in. 

When  strainers  are  used  as  gate-posts,  it  is  not  long  before  there  is 
trouble;  a  slight  give  in  the  post,  through  contraction  of  the  wires  in  cold 
weather,  and  the  gate  is  no  longer  rabbit-proof,  and  very  often  the  clasp  or 
fastening  becomes  insecure. 

All  gates  should  be  of  good  width,  to  lessen  the  chance  of  a  breakage 
through  careless  driving  or  other  contingency. 

Guard  posts,  firmly  erected  at  right  angles  to  the  gateway  on  both  sides, 
will  prevent  much  damage  to  gates  and  the  gate-posts. 

All  rabbit  harbour  and  rubbish  should  be  got  rid  of  for  some  distance 
around  the  gateway.  This  is  most  necessary,  and  it  constitutes  a  menace 
of  more  magnitude  than  most  people  are  aware  of.  Stock  (especially 
sheep)  passing  through  a  gateway  will  often  cause  an  accumulation  of  odds 
and  ends  right  at  the  gate.  This  interferes  with  its  proper  closing,  and 
likely  breakage.  A  little  attention  to  -this  little  matter  at  once  gives  a 
lasting  satisfaction  and  saving  of  expensive  repairs. 

Leaving  any  netting  gate  open  on  a  rabbit-proof  fence  is  punishable, 
and  the  Eabbit  Act  imposes  a  severe  penalty  on  persons  so  offending. 

Detrimental  Effects  of  Rabbits  on  Pasture  Lands. 

That  grazing  lands  are  rendered  almost  useless  when  fed  upon  to  any 
extent  by  rabbits  is  im deniable,  and  I  have  seen  many  striking  instances 
of  this. 

Rabbits  not  only  eat  out  the  most  succulent  herbs  and  young  sweet 
grasses,  but  their  very  presence  has  a  sickening  effect  on  all  pastures  with 
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which  they  come  in  contact.     This   is  most   noticeable  on  lightly-grassed 

lands,   and  their   carrying  capacity  is,   even  through   fairly   good  seasons, 

greatly  reduced,  if  not  eaten  right  out. 

''In  the  richer   soils    (river   and  creek  frontages)    a   recovery  is   soonest 

made  when  the  season  is  favourable,  the  poorer  class  of  country  showing 

the  ravages  of  the  pest,  even  under  light  stocking  conditions  and  better 

times. 

The  loss  of  many  valuable  stock,  so  often  put  dowii  to  unfavourable 
seasons,  is  attributable  to  the  rabbit  in  many  cases,  and  is  of  too  frequent 
occurrence.  It  is  generally  conceded  that  half  a  dozen  rabbits  will  eat  as 
much  as  one  sheep,  but  the  amount  of  feed  destroyed  is  incalculable. 

The  rabbit  is  a  close  feeder,  and  will  make  a  clean  sweep  of  all  young 
grasses  and  other  edible  plant  life  when  hard  pressed  for  food. 

Can  the  almost  total  disappearance  of  many  of  our  good  old  natural 
grasses  and  herbs  be  considered  at  all  surprising? 

The  belief  by  many,  whose  districts  have  not  been  as  yet  intruded  on  to 
any  extent,  that  rabbits  will  not  do  any  harm,  &c.,  is  being  rudely  dispelled 
within  the  last  few  years.  Rabbits  have  been  slowly  but  surely  spreading 
their  forces  in  parts  of  the  State  hitherto  thought  unsuitable  for  them. 
Unfortunately,  many  people  are  inclined  to  treat  this  matter  lightly,  and 
do  not  concern  themselves  until  the  trouble  becomes  of  much  importance. 
To  cope  with  it  then  means  a  heavy  expense,  and  the  waste  of  much  valu- 
able time,  often  with  very  misatisfactory  results. 

Rabbits  as  Be  venue-producers. 

The  establishment  of  freezing  or  chilling  works,  at  various  centres 
throughout  the  State,  where  many  thousands  of  rabbits  are  received  and 
treated  annually,  are  monviments  of  carelessness  and  inactivity  on  the  part 
of  many  landowners. 

That  this  industry  affords  remunerative  employment  to  the  casual  or 
itinerant  worker  is  undeniable;  but  the  fact  remains  that  it  is  a  para- 
sitical incubus.  Such  labour,  were  the  rabbit  non-existent,  would  be  absorbed 
by  more  reproductive  concerns,  and  be  of  more  value  to  us  all. 

The  rabbit  revenue  can  only  be  accounted  for  at  the  expense  of  our 
primary  industries,  and  the  sooner  it  is  regarded  in  that  light  the  better. 

Powers  of  Pasture  Protection  Boards. 

Act  'No.  35,  1912,  confers  power  on  the  Pastures  Protection  Boards  to 
compel  owners  or  occupiers  of  land  which  is  rabbit-infested  to  destroy  all 
rabbits,  at  their  own  cost,  which  may,  from  time  to  time,  be  upon  their 
holdings. 

The  Act  further  provides,  "  that  in  the  event  of  an  owner  or  occupier 
failing  to  destroy  rabbits  to  the  satisfaction  of  the  Board,  any  person 
authorised  by  the  Board  may  enter  upon  such  land  and  use  such  means 
and  take  such  measures,  and  do  and  perform  such  acts  or  things  as  to  him 
may  appear  proper  and  necessary  to  be  done  to  ensure  the  destruction  of 
all  or  any  of  the  rabbits  upon  such  land." 
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Sale  of  Merino  Rams* 

NiNGAN  Demonstration  Earm. 


The  Department  has  available  for  disposal  a  number  of  flock  rams  and  a  few 
selected  rams,  and  it  has  been  decided  to  offer  them  by  public  auction  at  the 
Farm  on  17th  July  next. 

The  sheep  are  of  the  long-stapled,  robust-woolled,  plain-bodied  class,  and  have 
been  bred  essentially  with  the  object  of  withstanding  the  dry  hot  conditions 
of  the  Western  country. 

The  flock  is  mainly  of  South  Australian  origin,  but  it  has  been  strongly 
infused  with  Wanganella  blood.  For  a  description  of  the  flock,  and  the 
object  of  its  establishment,  readers  are  referred  to  the  following  paragraph, 
which  appeared  in  the  Sheep  and  Wool  Expert's  annual  report  to  the  Depart- 
ment, of  1917  :— 

Nyngan. — Perhaps  one  of  the  most  iniportant  phases  of  sheep  breeding  undertaken  liy 
the  Department  is  the  establishment  of  the  pure  Merino  Hock  and  the  line  of  breeding 
undertaken  at  this  farm.  Extensive  as  operations  in  .«heep-breeding  may  be  within  the 
district  in  which  the  Nyngan  Farm  is  situated,  there  is  no  denying  the  fact  that  the 
development  of  a  type  essentially  adapted  to  the  conditions  would  be  of  the  utmost 
importance  to  the  country  and  to  the  breeders  concerned.  Primarily  the  object  in  view 
was  to  test  the  physical  endurance  of  a  Merino  strain  under  conditions  somewhat  more 
severe  than  those  obtaining  in  districts  east  of  the  Bogan  River  ;  as  well  as  to  institute 
investigations  to  ascertain  to  what  extent,  in  a  climate  favourable,  the  Merino  may  be 
developed  on  plain-bodied  lines. 

Seven  years  have  now  elapsed  since  the  work  was  first  undertaken,  and  although  it  is 
perhaps  even  too  soon  yet  to  speak  over-confidently  as  to  the  merits  of  the  sheep,  it  is 
not  too  much  to  say  that  the  results  so  far  have  fully  justified  the  undertaking.  Ever 
since  the  work  was  entered  upon  the  seasons  have  been  of  an  in-and-out  nature,  and, 
with  the  exception  of  the  last,  there  cannot  be  recorded  a  single  year  when  the  rainfall 
has  been  above  normal.  The  soil,  too,  which  comprises  the  Farm  area,  is  by  no  means  the 
best  in  the  district.  By  many  it  has  been  thought  unsuitable  for  the  purpose.  Yet  the 
sheep  have  not  only  weathered  the  conditions,  but  have  shown  immistakable  evidence 
of  responding  to  the  environment.  As  to  the  characteristics  it  was  sought  to  develop, 
these  may  be  judged  from  a  perusal  of  the  following  weights  of  wool  which  were  taken 
at  the  August,  1916,  shearing,  after  the  sheep  had  gone  through  the  first  half  of  a  very 
dry  year. 

lb.    oz. 
6  Stud  rams  (without  bellj' Mool)     ...         ...         ..      20       5 

28  Ram  hoggets  16     13 

304  Selected  ewes  12       8 

342  Flock  ewes 10       8 

189  Hogget  ewes  10       6 

308  Lambs  (4  months) 3     14 

During  the  year  a  line  of  wethers  was  sold  at  the  age  of  15  months  ior 
35s.  each  on  the  property.  The  weights  of  some  of  the  most  forward  of  the 
draft  on  being  taken  yielded  a  60  lb.  carcase. 

At  the  1917  shearing  the  following  weights  of  wool  were  recorded  :-  - 

12  Stud  rams  averaged 
6  Hogget  rams  (reserved) 
379  Selected  ewes  (rearing  lambs  mentioned  below). 
362  Flock  ewes  (rearing  lambs  mentioned  below) 
462  Lambs  .. 


lb. 

oz 

22 

0 

18 

0 

12 

11 

10 

8 

4 

8 
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Types  of  Stud  Rims,  Nyngan. 


Group  of  Ewe  Hoggets. 
Merinos  at  Nyngan  Demonstration  Farm. 
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Group  o{  Stud  Ewes. 


Type  of  Flock  Rams  bred  at  and  distributed  from  Nyngan. 
Mkrinos  at  Nvnoan  Demonstuation  Fakm. 
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All  the  young  rams,  excepc  the  six  reserved  as  above,  were  sold  in  the  wool 
prior  to  shearing,  so  that  the  averages  cannot  be  shown,  but  the  draft  of 
wethers  previously  referred  to  yielded  on  the  average,  for  twelve  months' 
growth,  14  lb.  4  oz.  of  wool. 

It  might  be  mentioned  that  the  object  primaiily  in  view  in  the  establish- 
ment of  the  flock  was  to  test  the  type  under  the  conditions  stated  rather  than 
to  enter  into  competition  with  private  breeders  in  the  sale  of  stock.  The 
sheep,  however,  are  carefully  graded  and  culled  each  year,  and  with  a  surplus 
available  the  public  are  given  the  opportunity  of  acquiring  small  drafts  and 
of  testing  the  strain  on  their  own  properties. 

With  the  exception  of  a  few  that  will  be  reserved  for  use  in  the  flock  the 
sheep  to  be  offered  will  include  the  entire  1917  drop.  They  will  comprise 
between  sixty -five  and  seventy  flock  rams,  which  will  be  divided  in  two  grades, 
and  about  fifteen  selected  rams  of  a  better  class. 

The  flock  rams  will  be  offered  to  suit  purchasers  in  pens  of  five.  The 
selected  rams  will  be  offered  in  single  lots.  The  accompanying  illustrations 
may  convey  some  idea  of  the  type. 

The  animals  will  be  available  for  inspection  on  the  morning  of  the  day  of 
the  sale. 

For  further  particulars,  application  may  be  made  to  the  Manager, 
Experiment  Farm,  Nyngan ;  or  to  the  Under  Secretary  and  Director, 
Department  of  Agriculture,  Sydney. 


The  Eradication  of  Stinkwort. 

Stinkwort  {Inula  graveolens)  is  getting  such  a  hold  on  New  South  Wales, 

and  is  so  much  better  known  and  understood  in  South  Australia  and  West 

Australia,  that  the  following  hints  regarding  it  will  be  appreciated  by  farmers 

who  have  to  cope  with  the  pest : — 

"  Granite,"  Meckering,  writes  to  the  Western  Mail,  Perth,  Western  Australia  : — Re 
inquiry  about  stinkwort.  If  he  has  a  flock  of  sheep  he  need  not  worry  about  this  plant, 
as  they  will  keep  it  settled,  if  put  on  the  land  when  it  comes  up,  or  when  it  is  just 
above  ground.  I  have  fields  this  year  in  wliicli  sheep  have  been  running,  and  there  is 
not  a  plant  to  be  seen,  while  in  the  adjoining  paddock  there  is  a  most  luxuriant  growth. 
If,  however,  it  is  allowed  to  get  a  good  start  on  the  fallow  it  is  difhcult  to  deal  with,  and 
not  even  a  duck-foot  cultivator  will  root  it  all  up.  It  is  surprising  the  resistance  a  good 
old  strong  plant  will  offer.  If  the  growth  is  not  too  thick,  I  think  the  less  of  it  that  is 
pulled  up  the  better,  as  it  is  a  greater  source  of  annoj'ance  when  lying  about  than  when 
standing.  When  drilling,  a  spring-tooth  cultivator  is  as  good  for  this  purpose  as  any. 
It  does  not  affect  the  crop  if  left  standing,  though  it  is  a  l)it  of  an  eyesore  until  the  wheat 
hides  it.  The  following  year  let  it  get  a  good  start  in  the  stubble,  and  drop  a  match  on 
it,  or  stock  it  as  soon  as  the  wheat  is  off.  Sheep  will  finish  it  every  time.  It  does  not 
injure  sheep  while  in  the  green  stage,  but  I  have  seen  big  losses  through  turning  sheep, 
more  especially  ewes  in  lamb,  on  it  while  it  was  in  flower.  There  has  been  a  great 
outcry  about  this  weed,  but  the  farmer  need  not  worry  over  it.  In  South  Australia, 
twenty  years  ago,  it  used  to  be  in  a  thick  mass  over  every  wheat  field,  and  to  fallow 
they  used  a  chain  and  weight  as  a  drag,  and  turned  it  under,  not  leaving  a  leaf  showing. 
Those  same  fields,  with  the  advent  of  superphosphate,  grew  better  stinkwort,  and  they 
also  grow  some  of  the  best  wheat  crops  in  Australia. 
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The    Peanut* 

[Continued  from  page  343.] 


W.  D.  KERLE,  Assistant  Inspector  of  Agriculture,  and  Experimentalist, 
Hawkesbury  Agricultural  College. 

Yields. 
The  statistics  of  peanut  production  in  the  United  States  of  America  show 
a  total  annual  yield  of  approximately  7^  million  bushels.  The  average 
obtained  per  acre  is  in  the  vicinity  of  34  bushels.  American  writers 
consider  that  good  peanut  land,  pi-operly  prepared  and  fertilised  and  under 
a  good  system  of  rotation,  should  produce  in  a  normal  season  a  yield  of 
50  bushels  of  nuts  per  acre,  and  from  1  to  2  tons  of  hay.  Although  yields 
of  100  bushels  are  not  uncommon,  a  TObushel  crop  is  regarded  as  high,  and 
is  estimated  to  give  a  net  return  of  £15  to  £20  per  acre. 


Fig.  15. — Peanut  leaves  attacked  by  a  leaf  spot  fungus,  probably  Cercospora  personata. 

In  view  of  these  figures,  the  yields  obtained  in  the  trials  conducted  at  the 
Departmental  experiment  farms  afford  a  striking  contrast,  and  emphasise  the 
potentialities  of  the  industry  in  this  State.  The  highest  recorded  yields  at 
Grafton  Ex|ieriment  Farm  are  124^  bushels  of  Virginia  Bunch,  121  bushels 
of  Spanish,  and  112^  bushels  of  Valencia,  with  an  average  yield  for  three 
years  of  all  varieties  of  nearly  100  bushels.  At  Yanco  Experiment  Farm 
117|  bushels  of  Local,  107|  bushels  of  Valencia,  and  84  bushels  of  Spanish 
are  the  highest  yields  recorded,  with  an  average  almost  equal  to  Grafton. 
Even  at  Hawkesbury  Agrii-ultural  College,  where  the  climatic  conditions  are 
anything  but  suitable,  a  yield  of  68|  bushels  has  been  obtained  with  A^alencia. 
Exceptional  yields  of  hay  have  also  been  obtained,  notably  2|  tons  at  Yanco 
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Experiment  Farm  and  2^  tons  at  Grafton  Experiment  Farm,  l^oth  from 
Valencia.  These  returns  are  not  to  be  regarded  as  exceptionally  high,  since 
in  no  instance  was  artificial  fertiliser  applied.  With  careful  field  selection  of 
.seed,  judicious  application  of  fertilisers,  and  improved  methods  of  harvesting, 
it  is  safe  to  assume  that  the  yields  could  be  appreciably  increased. 

Diseases. 

Pi'obably  the  very  limited  area  of  peanuts  grown  in  the  State  is  accountable 
for  the  absence  of  any  serious  diseases,  y^n  insignificant  attack  of  a  leaf-spot 
fungus  (probably  Cercospora  per  sonata)  has  been  noticed  (Fig.  15).  It  is 
a  fungus  which  attacks  the  leaves,  particularly  during  the  early  stages  of 
growth,  in  wet  seasons,  appearing  as  small,  yellowish-brown  spots.  The 
disease  has  not  been  of  a  general  nature,  but  confined  to  low-lying  portions 
of  the  field.  No  falling-off  in  yield  has  been  attributed  to  the  disease, 
although  if  it  were  more  general  that  effect  would  undoubtedly  follow,  as  well 
as  a  considerable  decrease  in  the  value  of  the  vines  for  hay. 

Considerable  damage  has  been  done  to  the  peanut  crop  in  India,*  Java,  and 
German  East  Africa  by  a  fungus  disease,  Septogloeum  arachidis.  It  attacks 
the  leaves  and  stems,  being  indicated  by  brown  spots  suirounded  by  yellow 
rims,  and  causing  the  leaves  to  wither  and  fall  off.  Undeveloped  and  hollow 
pods  result,  with  an  inevitable  and  serious  falling-ofF  in  yield. 

Fungus  diseases  of  the  aljove  nature  can  be  controlled  by  spraying  with 
Bordeaux  mixture. 

Insect  Pests. 

No  attacks  by  insects  on  the  peanut  plant  have  as  yet  been  recorded  in 
Australia.  Injurious  insects  may  be  classified  with  respect  to  the  peanut  as 
those  attiicking  (1)  the  growing  plant  and  (2)  the  nuts  in  storage. 

In  view  of  the  probable  development  of  the  peanut  industry  in  Austi^alia, 
a  review  of  the  insects  found  injurious  in  other  countries  may  be  of  interest, 
since  the  depredations  of  insects  usually  extend  with  increased  production. 

In  the  United  Statesf  a  species  of  aphis  has  been  reported  as  attacking  the 
roots  of  the  plant.  No  great  damage  has  been  done  by  these  pests,  but  their 
spread  is  very  likely. 

Various  insects  have  also  been  found  doing  considerable  damage  to  the 
stored  nuts.  Lefroyj  gives  the  peanut  as  a  food  plant  in  India  of  the  hairy 
caterpillar  (Prodenia  litura  Fabr.).  It  is  a  serious  pest  which,  feeding  on  the 
leaves,  completely  skeletonizes  them,  in  time  destroying  the  entire  crop  if  not 
checked. 

From  Nigeria§  are  reported  attacks  of  a  more  or  less  serious  nature  by 
psychid  caterpillars  {Metisa  sierricola  White j  and  a  scale  insect  (Cei'onema 
africana  Macfie). 

*  Bui.  No.  41,  Dept.  of  Agr. ,  Bombay. 

t  Farmer's  Bull.  431,  U.S.  Dept.  of  Agr. 

X  The  Review  of  Applied  Entomologv.     Vol.  i,  p.  482. 

§  Bull.  Entom.  Research,  London,  Y^  Pt.  .3.     Dec,  1914. 
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The  peanut  is  one  of  the  chief  sources  of  wealth  in  the  French  colony  of 
Senegal.*  There  the  growing  nuts  are  attacked  by  termites  and  by  the 
larvpe  of  an  elaterid  beetle.  These  pests  pierce  the  shell,  providing  breeding 
facilities  for  storage  insects,  and  often  eating  away  the  entire  nut.  Stored 
nuts  and  meal  are  attacked  by  various  insects,  particularly  the  larvaj  of  the 
pyralid  moth  [Plodia  inter  pun  c  tell  a),  the  tenebrionid  beetle  (Tribolium 
confusum),  and  the  saw-tooth  grain  beetle  (Silvanus  surinameiisis) . 

In  France,!  and  also  in  Senegal,  the  larvae  of  a  number  of  MisrolepidojHera, 
the  commonest  species  of  which  is  Ephes'.ia  elutella,  have  been  reported  as 
infesting  peanut  meal  in  storage,  and  doing  considerable  damage. 

Ballou|  reports  from  St.  Vincent,  Barbados,  attacks  of  the  pentatomid 
bug  (Edessa  medilabitnda),  and  also  of  other  bugs,  caterpillars  and  mole 
crickets. 

From  Russia§,  Vassilier  records  the  attack  of  a  leaf-mining  insect 
[Phytomyza  geniculata  Macq.). 

From  the  foregoing  it  will  be  obseived  that  the  peanut  is  prone  to  the 
attack  of  numerous  insects,  some,  if  not  all,  of  which  may  make  their  appear- 
ance in  Australia  when  the  crop  comes  to  be  more  generally  grown.  Parasites 
and  predaceous  enemies  play  an  important  part  in  the  natural  control  of 
insect  pests,  but  if  remedial  measures  have  to  be  resorted  to,  spraying  with 
intestinal  poisons,  such  as  arsenate  of  lead.  Pans  green,  ic.  ,for  leaf-eating 
insects,  fumigating  with  carbon  bisulphide  for  nuts  attacked  in  storage,  and 
systematic  crop  rotation  for  insects  and  disease  attacking  the  nuts  under- 
ground can  be  recommended. 

Composition. 

From  the  point  of  view  of  chemical  composition  the  peanut  appears  to  be 
one  of  the  most  desirable  of  farm  crops. 

The  accompanying  tables,  compiled  from  xVmerican  data,  show  the  com- 
position of  the  peanut  plant  from  the  standpoint  of  feeding  and  fertiliser 
value,  and  afford  a  comparison  with  other  standard  crops. 


I. — Table  of  Food  Constituents  in  various  portions  of  the  Peanut  plant. j 


Kernels  ... 
Hulls  ... 
Leaves  ... 
Roots 
Stems  . . 
Vines  (mature) 
,,     (hay) 


In  water-free  substance. 


Fat. 


Protein. 


Nitrogen. 


Nitrog'en- 

free  Ash. 

extract.  I 


7-85 
12-94 


28-74 


31-91 

7-83 


Fibre. 


49-20 

29-47 

4-67 

14-27 

2-77 

2-68 

7-22 

1-77 

19-42 

3-39 

3-50 

10-00 

1-60 

54-09 

10-90 

3-20 

7-63 

1-22 

31-00 

9-54 

2  50 

6-25 

1-00 

49-49 

8-80 

5  02 

10-81 

1-73 

3981 

12-08 

1-84 

11-75 

1-88 

46-95 

17  04 

4  29 
67-29 
21-51 
48-59 
32-95 
.32-28 
22-11 


*  Les  Insectes  parasites  des  Arachides  au  Senegal. — Azt'mard. 
+  Bull.  See.  Etude  Vulg.  Zool.  Agric. ,  Bordeaux. — Kehrig. 
t  Report  Agric.  Dept.,  St.  Vincent,  for  1912-13,  Barbados. 
§  Hortimdturist  and  Market  Gardtiitr,  Kew,  Feb.,  1914. 
II  Encyclopedia  of  Agriculture. — Bailey, 
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TI.— Table  showing  (1)  the  digestible  nutrients,  and  (2)  the  average 
digestibility,  of  peanut  kernels  and  cake  in  comparison  with  other 
concentrates.* 


Feediiiii'  Stuffs. 


Digestible  Nutrients, 
per  cent. 


Carbo- 
hj'drates. 


Fats. 


Average  digestibility. 


Dry 

matter 
per  cent. 


Protein, 
per  cent. 


Carbohydrates. 


Nitrogen- 
free 
P"'     I     extract 
per  cent. 


Fibre 


cent 


Fat 
per  cent. 


Peanut  cake 

,,      kernels 
Cocoanut  cake 
Wheat  bran 
Linseed  meal 
Corn  meal 


42-8 

20- 

251 

13- 

15-4 

41- 

11-9 

42- 

31-5 

35- 

61 

64- 

7-2 
35-6 
10-7 
2-5 
2-4 
3-5 


8:^ 
83 
80 
66 
82 


90 

9 

84 

90 

9 

84 

78 

63 

83 

77 

41 

71 

84 

74 

SO 

66 

92 

90 
90 
97 
63 
89 
91 


III. — Table  showing   the  Comparative  Composition  of  various  Hay  Crops 

with  Peanut  Hay.* 


Carbohydrates. 

Water. 

Ash. 

Crude 
Protein. 

Nitrogen- 

Fat. 

Fibre. 

free 
extract. 

Peanut  vines  without  nuts... 

7-6 

10-8 

107 

23-6 

42-7 

4-6 

,,          with  nuts 

6-3 

6  0 

13-5 

29-2 

36-3 

15-1 

Lucerne  hay  ...         

8-1 

8-8 

14  6 

28-9 

37-4 

21 

Clover       ,,     

9-6 

8-6 

15-2 

27-2 

36-3 

2-8 

Cowpea     ,, 

lOo 

8-9 

14-2 

21-2 

42-6 

2-6 

Wheaten  ,,     ...           

9-6 

4-2 

3-4 

38-1 

43-4 

1-3 

Oaten        ,,     ... 

9-2 

51 

4  0 

37  0 

42-4 

2-3 

IV. — Table  of  Fertilising  Constituents  in  various  portions  of  the 

Peanut  Plant  f 


In  air-dried  substance. 

Water. 

Nitrogen. 

i 

Total 
Ash. 

Kernel 

Vines (cured)             

Hulls 

6-30           4-51 

7-S3           1-76 

10-60           114 

1-24 
0-29 
0-17 

1-27 
0-98 
0  95 

013 

2-08 
0-81 

3-20 

15-70 

300 

These  analyses  afford  very  convincing  evidence  of  the  value  of  the  peanut. 
The  kernels  are  rich  in  protein,  fat,  and  carbohydrates,  while  the  vines,  con- 
verted into  hay,  are  only  slightly  inferior  to  that  from  clover  and  lucerne.  The 
hulls,  too,  appear  to  possess  some  feeding  value,  and  are  used  for  adulterating 
feeding  stuffs,  and  in  some  countries  as  a  coarse  fodder.  Peanut  meal,  which 
is  the  ground  residue  from  oil  extraction,  is  a  highly  concentrated  material 
used  extensively  for  stock  feed.  It  is  exceptionally  rich  in  protein,  and  for 
feeding  purposes  compares  favourably  with  linseed  meal,  coconut  oil  cake, 
and  most  concentrated  foods. 


*  Feeds  and  Feeding. — Henry.         t  Encyclopedia  of  Agriculture. — Bailey. 
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The  proteins  of  the  peanut,  arachin  and  conarachin,  contain  18"29  per  cent, 
of  niti'ogen.  Conarachin,  moreover,  contains  G"55  per  cent,  of  its  nitrogen  as 
basic  amino  acids.  This  is  the  highest  recorded  percentage  of  basic  nitrogen 
in  any  seed  protein.  Peanut  meal  or  cake  may  therefore  prove  very  effective 
in  supplementing  cattle  food  products  made  from  cereals  and  other  seeds,  the 
proteids  of  which  are  deficient  in  basic  amino  acids.* 

The  peanut,  in  common  with  all  leguminous  crops,  is  rich  in  nitrogen,  and 
contains  considerable  quantities  of  potash,  phosphoric  acid,  and  lime.  The 
nitrogen  is  almost  wholly  extracted  from  the  air,  and  its  application  is  there- 
fore unnecessary,  but  commercial  fertilisers  may  be  used  to  supply  the  crop's 
needs  in  other  essential  plant  food  elements. 

(To  be  conthuied.) 


A  Weed  New  to  Australia — -Spikeweed  (Hemizonia 
pungens  Torr  and  Gray). 

A  SPECIMEN  of  this  weed  was  forwarded  by  Mr.  S.  F.   Mudge,  Shire  Clerk, 
Albury,  to  the  National  Herbarium  for  identification  and  report.      Mr.  Mudge 
*has  kindly  supplied  the  following  information  : — 

The  Manager  of  Walbundrie  Station  (near  Culcairn),  on  which  this  plant  was  found, 
advises  that  about  twenty  plants  appeared  in  cultivated  ground  this  season,  but  it  lias 
not  been  seen  before.  So  far  as  he  knows,  no  seed  from  America  has  ever  been  sown  on 
his  property.  The  plant  grows  about  3  feet  high,  and  is  very  bushy,  with  branches 
from  the  main  stem  about  every  inch. 

The  weed  belongs  to  the  Daisy  family  (Compositce),  and  has  a  somewhat 
woc^dy  stem,  narrow,  clustered,  jirickly  leaves,  and  a  divaricate  habit  of 
growth.  The  flowers  (flower-heads),  which  are  about  ^  inch  across,  have 
narrow  yellow  petals  (the  ligules  of  the  ray  florets),  notched  at  the  apex,  and 
are  seated  on  short  branchlets,  i  to  1  inch  long,  rising  from  the  upper  branches. 

It  is  a  native  of  California,  and  is  indigenous  to  that  State  only,  but  it 
has  migrated  as  far  north  as  the  State  of  Washington.  Though  it  does  not 
appear  to  have  become  troublesome  in  the  United  States—  it  is  not  mentioned 
in  Ada  E.  Georgia's  work  on  the  "  Weeds  of  the  United  States  and  Canada  " 
— we  have  no  guarantee  that  it  would  not  spread  and  become  a  pest  in  New 
South  Wales,  and  it  should  not  be  allowed  to  get  a  footing,  for  it  is  prickly 
and  threatening. 

As  is  the  case  with  most  shrubby  members  of  this  family,  its  only  method 
of  reproduction  is  by  means  of  seeds,  which  in  this  plant  are  not  freely 
produced,  and  are  without  the  means  of  spreading  possessed  by  many  of  its 
congeners,  e.g.,  the  thistle-down,  and  if  the  seeds  are  not  allowed  to  ripen 
the  eradication  of  the  plant  is  assured. 

In  his  "  Synoptical  Flora  of  North  America,"  Asa  Gray  includes  this 
spe':;ies  among  tlie  Tarweeds  ;  but  in  a  recent  work  on  the  Composita;  of 
Southern  California,  "  University  of  Calitbrnia,  Publications  in  Botany," 
vol,  3,  p.  1  (1907),  the  author,  Harvey  Monroe  Hall,  gives  it  the  vernacular 
name  of  "Common  Spikeweed,"  an  allusion  to  the  spike  like  leaves.  As  the 
Common  Tarweed  (Madia  saliva)  is  present  in  this  State,  it  is  considered 
advisable  to  use  the  Californian  common  name  for  this  plant. — A.  A. 
Hamilton,  Botanical  Assistant,  Botanic  Gardens,  Sydney. 

•  J.  Biol.  Chem.,  1916,  28,  77-87. 
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Notes  on  ^^Snow  Flies/^ 

With  the  Description  of  a  New  Species 
[Aleurodes  albofloccosa). 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

Thf.  Snow  Flies  (Family  AleurodidcB)  may  be  briefly  described  as  a  very 
distinct  group  of  homopterous  insects  closely  related  to  the  CoccidcB  (scale 
insects)  and  tbe  AphidcB  (plant  lice).  They  have  some  affinities  with  the 
PsijUidcB  (lerp  insects),  as,  like  them,  both  sexes  are  furnished  with  two  pairs 
of  well-developed  wings. 

The  venation  of  the  wings  is  simple,  consisting  of  only  two  parallel  nerviires 
like  those  of  the  male  coccids.  The  body  is  soft  and  delicate,  as  in  the  adult 
winged  aphids,  and  it  shrinks  so  rapidly  after  death  that  it  is  very  difficult 
to  preserve  snow  flies  as  pinned  specimens.  The  best  method,  after  examining 
the  living  specimen  and  noting  its  colours  and  details  of  structure,  is  to  drop 
it  into  oil  of  cloves,  and  after  clearing  it,  to  mount  on  a  micro-slip  for  later 
observation. 

The  body  is  plump  and  round,  generally  of  a  light  yellow  colour.  The 
short  head  is  furnished  with  reniform  brown  or  red  eyes ;  the  mouth  consists 
of  a  jointed  sucking  tube  (rostrum)  turned  down,  when  resting,  under  the 
thorax.  The  two  pairs  of  large  rounded  wings  and  the  body  are  thickly 
powdered  with  white,  waxy,  mealy  dust,  so  that  infested  foliage  looks  as  if 
it  were  covered  with  white  spots.  It  is  from  this  peculiarity  that  these  insects 
take  their  popular  names  of  "  Snow  "  or  "  White  Flies." 

The  females  lay  their  eggs  in  clusters  on  the  under-surface  of  the  leaf,  and 
the  tiny  larva  on  emergence  settles  down  on  the  foliage,  sucking  up  the  sap 
and  at  the  same  time  forming  an  enveloping  test  or  sac  under  which  it 
developes  and  pupates.  These  larval  tests  are  often  fringed  or  covered  with 
white  waxy  or  floury  secretion  ;  in  other  species  the  action  of  the  larvae  causes 
regular  depressions,  or  pits,  in  the  leaf  tissue  in  which  they  rest,  with  the  dorsal 
surface  level  with  the  surrounding  surface  of  the  leaf. 

It  is  in  the  larval  or  pupal  stage  that  most  of  these  insects  are  found  and 
collected,  and  by  the  inexperienced  observer  are  frequently  mistaken  for 
scale  insects,  to  which  their  external  form  has  a  remarkable  resemblance. 
Thus  a  large  number  of  our  species  have  been  described  from  the  tests  of  the 
immature  insects,  without  any  knowledge  of  the  perfect  insect ;  so  that  the 
life-history  of  every  species,  particularly  one  like  this  now  figured,  which 
forms  such  a  beautiful  test,  is  of  considerable  interest. 

The  Snow  Flies  play  an  important  part  in  Economic  Entomology,  as  they 
all  feed  upon  the  sap  of  plants,  and  there  are  several  cosmopolitan  species 
which  have  a  very  wide  range.  Aleurodes  vaporariorumf  a 'Euroipean  species, 
has  been  introduced  into  many  parts  of  the  world  with  hot-house  plants,  and 
i  s  common  in  Australia,  where  it  has  spread  on  to  many  dissimilar  plants  in 
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A   "Snowfly"   iAIeurodes  albofloccosa]. 

1    Side  view  of  i>erfeot  insect.        2.  I'lipal  skin  from  whifh  the  perfet-t  iiisc't  has  eiiit 
3.  Diagram  siiowing  the  structure  of  tl;e  larval  tests  umler  which  the  larv«!  live, 
4.  The  infested  leaf  covered  witli  larval  tests. 

Notes  on  "Skow  Flte«.' 


rifecj. 
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the  gardens  and  bush.  Several  monographs  have  been  recently  published 
in  North  America  on  "  White  Flies,"  dealing  with  native  and  introduced 
species ;  and  considerable  attention  has  been  paid  to  the  family  in  California 
in  consequence  of  what  was  known  as  the  "  White  Fly  Scare,"  when  in  1906-7 
the  '•  White  Fly  "  of  the  orange  {Aleurodes  citri),  which  is  a  very  serious  pest 
in  the  citrus  groves  of  Florida,  appeared  in  several  orchard  districts  of 
California. 

In  1896  W.  M.  Maskell  contributed  an  important  paper  on  the  Family 
AleurodidcB  to  the  Transactions  of  the  New  Zealand  Institute,  where  he 
described  eight  new  Australian  species. 

In  1911  the  writer  defined  another  species*  under  the  name  of  Aleurodes 
atrlplex,  infesting  the  western  bush. 

The  Woolly  Snow  Fly  (Aleurodes  albojloccosa  n.sp.). 

This  insect  has  been  found  upon  the  foliage  of  Banksia  and  several  un- 
determined scrub  trees ;  it  had  been  previously  received  from  the  Hawkesbury 
River  and  Paterson  River  in  this  State,  and  from  Gippsland,  Victoria. 
The  specimens  from  which  the  species  is  described  and  figured  are  from  a 
fine  series  collected  by  Mr.  Harold  Brooks,  Dungay,  Tweed  River. 

The  under-surface  of  each  leaf  is  thickly  covered  with  floury  meal  on  which 
rest,  almost  in  contact,  scores  of  rounded  slipper-like  tests,  light  brown  in 
colour,  measuring  about  -^^  inch  in  length;  springing  from  the  outer 
margin  of  each  test  is  a  iringe  of  about  ten  slender  white,  hair-like  fi.laments, 
measuring  from  ^  to  j  inch  in  length.  These  curling  and  twisting 
round  form  a  regular  coating  of  moss-like  structure  over  the  whole  surface 
of  the  leaf. 

The  adult  insect  is  yellow,  mottled  with  dull  brown  ;  antennae  pale  yellow ; 
eyes  bright  red,  the  legs  marked  with  brown,  darkest  on  the  hind  pair ;  the 
wings  iridescent.  The  whole  insect  is  so  thickly  covered  with  white  meal 
or  dust  that  all  the  colours  are  hidden  until  it  is  dusted  or  dropped  in  oil  of 
cloves.    Length,  4  mm. 

The  head  is  rounded  in  front,  with  large  reniform  eyes  on  the  sides,  with  the 
basal  joint  of  the  antennae  springing  from  the  curved  notch  on  the  side  of 
the  eye.  The  antennse  are  composed  of  seven  joints,  the  first  thickened ; 
second,  longest;  third,  fourth,  and  fifth,  slender;  sixth  and  seventh  of  equal 
length;  the  terminal  one  rounded  at  tip.  Thorax  short;  legs  long;  femora 
slightly  thickened,  rather  hairy,  with  two  apical  spines;  tarsi  two-jointed, 
first  long,  the  second  with  a  terminal  pair  of  long,  slender  curved  claws.  The 
wings  are  large,  opaque,  with  two  parallel  nervures,  the  subcostal  forking  about 
a  third  from  the  tip,  but  the  forks  do  not  reach  the  outer  margin  of  the  wing. 

The  abdomen  is  oval  in  the  female,  with  the  first  five  segments  small,  the 
seventh  very  large,  with  anal  claspers  on  the  last  segment.  The  male  has 
a  more  slender  body,  terminating  in  two  slender  anal  appendages  on  either 
side  of  the  sabre -shaped  genitalia. 

*  Agricultural  Gazette,  September,  1911,  page  757. 
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The  Chinese  Wood-oil  Tree* 

[Aleuriles  Fordii  Hemsl.) 


E.  N.  WARD,  Superintendent  of  the  Botanic  Gardens,  Sjdne}'. 

Aleurites  Fordii,  a  native  of  China,  belonging  to  the  Euphorbia  family, 
was  introduced  into  the  Sydney  Botanic  Gardens  by  means  of  seed  sent 
from  the  Royal  Botanic  Gardens,  Kew,  England.  These  seeds  were  sown 
on  arrival,  but  only  one  germinated.  Care  was  taken  of  this  plant  in  the 
nursery  for  eighteen  months,  when,  in  the  late  autumn  of  1913,  it  was 
planted  in  bed  No.  28  in  the  Middle  Garden,  with  a  westerly  aspect,  in  soil 
that  had  been  cultivated  for  over  a  century,  surrounded  by  large  and 
vigorous-growing  shrubs  and  a  few  trees.  Since  it  was  planted  it  has 
received  no  special  treatment,  beyond  the  shrubbery  being  dug  once  a  year, 
and  the  Dutch  hoe  being  used  to  keep  the  ground  clean  from  weeds.  No 
artificial  watering  has  been  given  at  any  time.  In  three  years  from  plant- 
ing, or  four  and  a  half  from  seed,  the  plant  began  to  fruit.  The  photograph 
was  taken  in  March  of  this  year,  and  a  few  days  later  IJ  bushels  of  fruit 
were  taken  from  it. 

There  are  good  reasons  for  thinking  that  this  tree  will,  in  the  near  future, 
prove  to  be  a  most  valuable  introduction,  for,  apart  from  it  being  a 
charming  addition  to  our  spring  flowering  trees,  it  is  likely  to  be  of 
considerable  economic  value. 

It  is  the  Tung  oil-tree,  and  is  the  source  from  whicli  the  Chinese  wood- 
oil  is  produced,  and  many  districts  in  this  State  are  admirably  adapted  for 
its  growth.  It  will  grow  in  almost  any  soil,  will  withstand  droughts,  and 
its  natural  distribution  shows  that  it  grows  where  there  is  a  tropical  sum- 
mer, as  well  as  where  the  winter  is  so  cold  that  snow  lies  on  the  ground 
for  days.  According  to  E.  H.  Wilson,  of  the  Harvard  University,  it  occurs 
in  the  provinces  of  Tokien  and  Yunnan.  Its  centre  of  distribution  is 
north-west  Hunan  and  Kweichou,  and  the  region  contiguous  to  the  Yangtze 
River,  in  western  Hupeh  and  Szechuan,  from  the  city  of  Ichang  westward 
to  that  of  Chungking.  To  the  plantsman  who  has  received  such  a  wonder- 
ful wealth  of  plants  from  these  districts  during  the  past  fifteen  years,  it  is 
not  difficult  to  see  that  this  tree  will  grow  almost  anywhere  in  New  South 
Wales,  except  in  the  very  coldest  districts.  Further,  in  an  American  cir- 
cular on  the  subject  (Circular  No.  108,  Bureau  of  Plant  Industry,  U.S. 
Department  Agriculture,  April,  1913),  it  is  stated  that  "  This  tree  has 
fruited  well  in  South  Carolina,  Alabama,  Louisiana,  Mississippi,  Georgia, 
Texas,  California,  and  Florida.  In  the  last-named  State  one  tree,  raised 
from  seed  sent  from  Hankow,  China,  in  1905,  bore  410  fruits  in  1911  and 
852  fruits  in  1912,  approximately  1  and  2  bushels  respectively."  As  show- 
ing  the   importance   the   officers    of   the   Department     of     Agriculture     at 
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Washington  attach  to  this  tree,  they  are  distributing  one-year-old  phmts 
to  hona-fide  experimenters,  with  the  view  to  creating  acre  phmtations.  The 
.same  circular  states  that,  '"  The  imports  of  this  oil  into  the  United  States  in 
1911  amounted  to  5,000,000  gallons,  to  produce  which  40,000  acres  of  trees 
would  be  required,  planted  20  feet  by  20  feet — that  is,  108  trees  to  the 
acre." 

It  is  the  purpose  of  the  Director  of  the  Botanic  Gardens,  with  the 
approval  of  the  Under  Secretary  and  Director  of  Agriculture,  to  distribute 
one-year-old  plants  (grown  in  the  trial  ground  of  these  Gardens)  to  all  the 
Experiment  Farms  throngliout  the  State,  to  be  grown  under  orchard  con- 
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The  Chinese  Wood-oil  Tree. 

The  specimen  shown  is  12  feet  high,  with  a  spread  of  11  feet ;  it  branc.-hes  4  feet  from  tlie  ground. 
Date  of  so\"ing  of  seed,  Aii}^ust,  1911  ;  date  of  photograph,  March,  1918. 


ditions.  After  such  a  practical  test  it  should  not  be  difficult  to  encourage 
private  individuals  to  plant  under  orchard  conditions  also.  So  easily  does 
the  tree  grow,  that  in  China  it  is  planted  on  rocky  hillsides  and  places  only 
where  ordinary  farming  is  impossible;  but  in  the  many  large  uncultivated 
places  in  this  State,  such  as  the  arid  areas  of  the  Murrumbidgee  irrigation 
district,  the  uncultivated  slopes  of  the  Ilawkesbury  ranges  and  the  Kurra- 
jong,  it  will  be  tested  to  see  if  it  will  pay  to  plant  20  feet  apart  and  cultivate 
on  orchard  lines.     There  has  been  such  a  demand  of  late  years  for  this  oil 
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that  it  has  a  recognised  adulterant  in  bean-oil  obtained  from  the  Soy  Beau, 
and,  no  doubt,  as  the  demand  increases,  other  adulterants  will  be  used. 
Tung-  oil  is  largely  used  in  the  paint  and  varnish  industry,  being  a  good 
substitute  for  linseed  oil,  and  in  some  cases  superior  to  it.  It  is  well 
known  that  linseed  oil  is  becoming  very  scarce  in  this  State,  chiefly  owing 
to  the  diiEculty  in  obtaining  bulk  seed  for  crushing  purposes,  and  this 
difficulty  is  likely  to  continue  for  some  years  to  come,  owing  to  freight 
difficulties.  The  cost  of  production  and  the  high  class  of  ground  necessary 
for  success  in  linseed  cultivation  is  a  great  handicap. 

The  wood-oil  tree  is  ornamental  and  fitted  for  a  place  in  any  garden  or 
l)ark.  In  spring  it  is  a  beautiful  sight  in  the  landscape,  resembling  a  plum 
tree  in  full  flower.  Its  flowers  are  white  with  pink  and  yellow  markings. 
The  leaves  are  deciduous,  broadly  ovate  and  heart-shaped  at  the  base.  The 
fruit  contains  three  to  four  seeds,  and  are  poisonous  to  man,  causing 
severe  vomiting  and  purging.  According  to  the  Bulletin  of  the  Imperial 
Institute  (V.  134,  1907),  the  kernels  contain  58-3  per  cent,  of  oil.  The  tree 
itself  needs  no  pruning  and  no  staking.  The  only  pest  that  I  have  noticed 
has  been  a  small  scale  insect,  which  was  completely  destroyed  by  one  spray- 
ing with  red  oil  (1  in  60)  ;  and,  strange  to  say,  this  same  insect  appeared 
on  seedlings  grown  a  quarter  of  a  mile  away  from  the  parent  tree. 

There  are  other  wood-oil  trees,  the  chief  being  Alearites  cordata  R.Br., 
Japan;  A.  montatia  Wilson,  South-Eastern  China;  A.  triloba  Forster, 
Malaya  and  Polynesia;  and  A.  trispenna  Blanco,  Philippine  Islands;  but 
A.  Fordii  seems  the  best,  producing  the  finest  oil,  and  is  the  source  from 
which  the  bulk  of  the  exports  from  China  is  obtained. 

Anyone  desiring  to  further  study  this  subject  should  refer  to  the  fol- 
lowing:— Hooker's  Icones,  9,  2801-2;  Kew  Bulletin,  1906,  120;  Bulletin  of 
the  Imperial  Institute,  134,  1907;  441,  1913;  Fairchild  in  U.S.  Dept.  Agric. 
Circular  108,  1913 ;  and  the  Annual  Report  for  1915  of  the  Director,  Sydney 
Botanic  Gardens. 


Soil  Inoculation  for  Legumes. 

While  up  to  the  present  the  use  of  cultures  for  the  inoculation  of  the  soil 
has  not  proved  successful  in  this  State,  il  is  of  interest  to  note  that  in  South 
Carolina  sufficient  success  has  attended  the  application  of  these  bacterial 
cultures  as  to  warrant  the  State  Department  of  Agriculture  entering  into  a 
contract  with  a  commercial  corporation  for  the  supply  of  bacteria  for  all 
legumes  at  40  cents  (Is.  8d.)  per  acre,  delivered  to  the  farmer.  The  repoi-t 
of  the  Commissioner  of  Agriculture  of  that  State  for  19 IG,  shows  that 
cultures  for  6,823  acres  were  supplied  under  the  contract  during  the  year. 
Of  these,  2,928  were  for  cowpeas,  1,670  for  "  No.  1 "  clovers,  and  5-33  for 
lucerne.  No  fewer  than  forty-four  counties  participated  in  the  distribution, 
and  reports  state  that  the  results  are  most  satisfactory 
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A  Fungus  Disease  of  Prickly  Pear* 

G.   P.   DARNELL-SMITH,  B.Sc.  F.LC.  F.C.S.,  Biologist,  and 
HUGH  ROSS,  Chief  Inspector. 

A  SHORT  time  ago  Mr.  L.  A.  McDougall,  of  Harrington  Inlet,  on  the  Man- 
ning River,  forwarded  to  the  Department  some  specimens  of  prickh--pear 
which  he  had  observed  to  be  affected  with  some  kind  of  disease. 

The  specimens  showed  the  disease  in  various  stages  of  development.  The 
outer  portions  of  the  young  segments  that  had  been  attacked  were  dark 
grey  or  black  in  colour,  and  quite  dry  and  brittle.  A  sharp  line  separated 
the  healthy  portion  of  the  segments  from  the  parts  which  were  diseased. 
In  the  older  segments  brown,  blotched,  irregular  areas  were  visible  in 
various  stages  of  decay,  the  base  of  the  segments  being  most  frequently 
attacked. 

Examination  of  these  diseased  portions  showed  them  to  be  traversed  with 
dense  masses  of  fungal  hyphse.  From  portions  removed  with  the  greatest 
care,  Mr.  Birmingham,  assistant  in  the  Biological  Laboratory,  isolated 
and  obtained  pure  cultures  of  a  fungus  belonging  to  the  genus  Fasarium. 

The  spores  are  sickle-shaped,  straight  or  curved,  colourless,  two-celled, 
and  very  irregular  in  size,  ranging  from  12|U,  to  22/a  x  4|U,.*  The  hyphte 
are  septate,  sometimes  moniliform,  and  often  dark  in  colour.  Upon  glucose 
agar  the  hyphse  form  a  dense  yellowish-brown  mycelium;  upon  corn-meal 
agar  the  growth  is  not  so  luxuriant,  the  hyphse  are  somewhat  dark  in  colour, 
and  grow,  for  the  most  part,  below  the  surface  of  the  medium. 

Upon  segments  of  the  diseased  pear  spores  are  produced  in  large  quan- 
tities. Numerous  pustules  make  their  appearance,  and  the  ■  spores  are 
found  as  pinkish  powdery  masses  above  the  ruptured  epidermis.  The 
diseased  areas  have  gradually  extended  upon  the  segments  of  the  near  kept 
in  the  laboratory. 

We  visited  Mr.  McDougall's  farm  at  Harrington  Inlet,  and  he  cour- 
teously conducted  us  over  the  pear  area  where  he  had  noted  the  disease. 
On  first  observing  it  in  a  clump  of  pear,  he  had  made  the  interesting- 
experiment  of  throwing  segments  of  diseased  pear  into  clumps  of  healthy 
pear  far  removed  from  the  plant  originally  noted  to  be  infected. 

At  the  time  of  our  visit  this  particular  clump  of  pear  was  not  com- 
pletely dead.  Many  of  the  younger  segments  were  dead  and  shrivelled, 
some  of  the  older  segments  were  rotten  and  filled  with  a  slimy  pulp,  and 
most  of  the  remaining  segments  were  of  a  sickly  yellow  colour. 

In  those  clumps  of  pear  into  which  segments  of  diseased  pear  had  been 
thrown  similar  conditions  obtained,  though  the  amount  of  decayed  pear 
was  not  so  extensive. 


*  M  =  1,000th  part  of  a  millimetre. 
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Infection  started  in  most  cases  at  the  base  of  the  segments,  and  spread 
upwards,  the  junction  of  the  segments  affording,  no  doubt,  a  very  favour- 
able lodgment  for  the  spores. 

Where  infection  had  taken  place  upon  the  surface  of  a  segment,  the 
extension  of  the  disease  was  sometimes  marked  by  more  or  less  concentric 
dark  lines. 

In  one  case,  part  of  the  large  pear  segments,  instead  of  being  flat,  had 
become  almost  cylindrical;  they  liad  almost  lost  their  large  and  their  small 
spines,  and  the  production  of  numerous  short  segments  gave  the  plant  a 
dwarfed,  tufted  appeai'ance.  We  have  on  several  previous  occasions,  both 
at  Scone  and  at  Moree,  noted  this  peculiar  alteration  in  the  normal  growth 
of  pear,  and  have  no  direct  evidence  at  present  that  it  is  to  be  definitely 
associated  with  the  presence  of  fungus  disease.  The  species  of  pear 
attacked  by  the  fungus  was  the  pest-pear  Opuniia  inerrais.  Two  or  three 
plants  of  Opuntia  inonacantha  were  found,  but  they  were  obviously 
escapes  from  a  neighbouring  garden. 

The  pest-pear  extended  fairly  thickly  throughout  a  considerable  area. 
The  healthy  plants  had  produced  a  remarkably  large  number  of  mature, 
healthy  fruits;  upon  the  diseased  plants  the  number  of  mature  fruits  was 
much  less,  and  many  had  shrivelled  before  reaching  maturity.  Though  no 
plant  was  observed  in  which  every  segment  had  been  killed,  the  diseased 
plants  had  obviously  received  a  very  severe  check,  and  further  progress  of 
the  disease  may  result  in  their  extinction.  The  disease  has  been  in  progress 
about  eight  months. 

The  ground  upon  which  the  pear  w-as  growing  was  not  such  as  one  would 
normally  expect  to  find  pear  growing  upon.  It  was  a  deep  sand,  with  a 
little  loam,  and  contained  an  amount  of  humus  greater  than  one  generally 
finds  in  sandy  soils.  The  rainfall  of  the  district  is  good,  and  this  year  it 
has  been  exceptionally  heavy  and  continuous. 

Mr.  licDougall  has  observed  some  of  the  plants  producing  a  certain 
amount  of  gum;  this  is  frequently  an  indication  of  waterlogging  of  the 
roots.  The  excessive  rainfall  may,  therefore,  have  predisposed  the  pear 
to  disease,  though  clumps  not  attacked  by  this  particular  fungus  disease 
described  above  looked  healthy  enough. 

Portions  of  diseased  pear  will  be  taken  and  introduced  into  other  prickly- 
pear  areas,  to  test  wdiether  the  fungus  can  be  used  as  a  means  of  destroying 
or  checking  pear  growth. 
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Poultry  Notes* 

June. 


JAMES  HADLINGTON,  Poultry  Expert. 

No  time  shovild  now  be  lost  in  making  a  start  with  incubation,  more  par- 
ticularly with  the  heavj'  breeds,  which  are  somewhat  slower  to  mature  than 
the  light  breeds,  and  if  winter  eggs  are  to  be  obtained  from  them  it  is  to 
the  chickens  hatched  from  June  to  the  middle  of  August  that  we  must 
look  for  supplies.  The  same  applies  to  the  stock  required  for  breeding. 
The  best  birds  in  this  class  are  usually  those  hatched  during  the  few  weeks 
between  the  middle  of  June  and  the  end  of  July. 

With  regard  to  the  light  breeds,  particularly  Leghorns,  many  poultry- 
keepers  do  not  commence  putting  down  eggs  to  hatch  until  July  or  even 
August,  being  obsessed  with  the  fear  that  the  resultant  pullets  may  break 
into  moult  at  the  commencement  of  the  following  winter,  just  when  eggs 
are  bringing  high  prices;  but,  notwithstanding  this  liability,  it  will  be 
found  more  profitable  to  have  early  than  late  stock  of  any  breed.  My  advice 
to  poultry-keepers  is  to  hatch,  from  this  month  onwards  until  the  middle  of 
September,  all  that  is  possible,  and  for  which  accommodation  can  be  found. 

It  is  a  fairly  general  experience  that  the  most  likely  pullets  to  lay  in  the 
following  autumn  and  winter  are,  for  heavy  breeds,  those  hatched  during 
July  to  the  middle  of  August;  while  for  the  light  breeds,  particularly  Leg- 
horns, August  up  to  the  middle  of  September.  The  later  date  in  each  case, 
however,  is  a  little  too  late  to  hatch  breeding  stock  intended  to  be  used  the 
following  season.  But  how  many  poultry-keepers  are  in  the  fortunate 
position  of  being  able  to  hatch  all  they  require  within  a  i)eriod  of  six  weeks? 
It  is  safe  to  say  but  few.  The  matter,  therefore,  resolves  itself  into  whethei 
early  or  late  chickens  shall  be  hatched. 

The  Late  Chicken. 

Of  all  the  afflictions  of  the  poultry  industry,  the  most  damaging  is  the 
''  late  chicken."  A  small  proportion  of  poultry-farmers  are  now  refraining 
from  late  hatchings.  Most  breeders  have  found  that  it  is  more  or  less 
unprofitable,  but  the  desire  for  mere  numbers  of  chickens  at  the  end  of 
each  season  proves  an  irresistible  temptation  to  go  on  hoping  (in  spite  of 
consistent  experience  to  the  contrary)  that,  in  som.e  way  or  other,  the 
chickens  may  do  better  than  they  have  previously  been  foimd  to  do.  This 
warning  is  given  in  these  notes  in  one  form  or  another  annually,  yet  hun- 
dreds of  thousands  of  these  late  chickens  are  still  hatched  year  after  year. 

In  this  connection  it  is  worthy  of  note  that,  under  the  stress  of  war 
conditions,  the  United  States  of  America  Department  of  Agriculture  has 
found  it  advisable  to  issue  advice,  with  a  view  to  encouraging  early  hatching 
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as  being  profitable,  and  has  pointed  out  that  hite-liatc-hed  '-hiekeus  are 
found  to  be  unsatisfactory,  and  a  means  by  which  the  country  is  afflicted 
with  a  large  number  of  weak  stock.  When  this  question  is  considered  of 
such  importance  as  to  be  treated  with  from  a  national  economy  point  of 
view,  it  should  be  a  complete  answer  to  some  who  still  advocate  extended 
late  hatchings  to  secure  more  food.  At  the  present  time,  in  this  State,  it 
is  costing  approximately  7s.  per  hen  to  feed  laying  stock,  without  calcu- 
lating incidental  expenses,  labour,  Sx.  It  is  more  than  questionable  if  the 
average  late-hatched  pullets  will  produce  that  value  in  eggs,  seeing  that  they 
rarely  lay  before  eggs  are  cheap,  and  can  generally  be  depended  upon  to 
stop  laying  and  to  moult  early;  thus  they  only  produce  in  the  cheap  season. 
Added  to  this  is  the  high  mortality  in  rearing,  and  tlie  poor  physique  of 
the  survivors. 

Prohibiting  the  hatching  of  chickens  during  the  months  of  October, 
^N'ovember,  and  December  would  save  hundreds  of  poultry-farmers  from 
ruin,  and  lumdreds  of  tons  of  food  could  be  put  to  more  profitable 
uses,  not  to  mention  the  benefit  that  would  accrue  to  the  industry  by  the 
elimination  of  hundreds  of  thousands  of  physically  unfit  i>oultry,  many 
of  which,  later  on,  are  used  as  breeding  stock.  Right  now  is  the  time  for 
the  poultry-keeper  to  decide  whether  he  will  have  early  or  late  chickens. 

Points  in  Artificial  Incubation. 

1.  Eggs. — Fresh  eggs,  under  a  week  old,  and  from  physically  strong  stock, 
are  necessary  to  ensure  successful  hatching. 

2.  Housing. — -The  incubator  should  be  operated  in  a  place  free  from 
draughts,  and  the  room  should  not  be  over-ventilated.  It  is  not  a  safe  plan 
to  operate  an  incubator  in  a  dwelling-house. 

3.  Sanitation. — If  the  incubator  is  not  new  it  should  be  disinfected  and 
put  in  good  sanitary  condition. 

4.  Operating. — Before  starting  the  incubator  see  that  the  regulating 
device  is  in  perfect  working  order. 

5.  Thermometer. — Test  the  thermometer  for  accuracy,  because,  no  matter 
how  perfectly  it  may  previously  have  been  working,  it  is  liable  to  get  out  of 
order  at  any  time. 

0.  Heating-Ill). — Having  lighted  the  lamp  and  secured  a  perfect  burning- 
light,  get  the  temperature  in  the  drawer  up  to  103  degrees  Pah.,  and  let  it 
remain  steady  at  that  for  a  few  hovirs  before  putting  in  the  eggs. 

7.  Filling  the  Drawer. — Place  the  eggs  in  the  tray,  preferably  with  the 
large  end  slightly  inclined  upwards.  The  drawer  may  be  filled  or  partially 
filled,  but  it  is  better  full.  It  is  not  a  good  practice  to  put  eggs  in  the 
machine  on  difi^erent  dates,  although  with  care  in  manipulation  fair  results 
are  sometimes  obtained  by  doing  so.  In  such  cases  it  is  advisable  to  warm 
the  eggs  that  are  to  be  added  before  putting  them  into  the  machine,  other- 
wise the  temperature  of  the  incubator  will  be  affected,  but  in  no  case  should 
fresh  eggs  be  put  in  after  the  eighteenth  day  for  those  already  in. 
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8.  Temperata/re. — Bring  the  temperature  in  the  incubator  up  to  102 
degrees;  this  should  be  raised  another  degree  as  the  hatch  progresses.  Be- 
tween 102  and  103  degrees  is  the  best  temperature  to  run  at,  leaning  to  the 
high  side  towards  the  end  of  the  hatch.  When  the  first  egg  is  seen  to  be 
chipped,  which  may  occur  on  the  nineteenth  day  if  the  eggs  be  fresh,  let  the 
temperature  run  up  to  104  to  105  degrees  until  the  hatch  is  finished.  For 
these  temperatures  the  bulb  of  the  thermometer  should  stand  just  clear  of 
the  eggs ;  half  an  inch  above  is  a  good  position. 

9.  Turning. — Commence  to  turn  the  eggs  after  they  have  been  in  the 
machine  thirty-six  hours,  and  turn  them  twice  daily  at  least  up  to  the 
ninth  day;  once  per  day  afterwards  is  all  that  is  absolutely  necessary. 
Stop  turning  when  the  first  egg  is  seen  to  be  chipped. 

10.  Testing. — The  eggs  should  be  tested  about  the  sixth  day;  even  a  novice 
can  generally  pick  out  the  infertiles  with  a  good  tester  at  that  time. 

11.  Cooling. — Commence  cooling  the  eggs  for  a  few  minutes  once  per  day 
after  the  sixth  day,  and  gradually  increase  the  time  of  cooling  as  the  hatch 
progresses,  first  to  ten  minutes,  then  to  fifteen,  and  up  to  twenty  or  even 
thirty  minutes,  according  to  the  temperature  of  the  room.  But  eggs  should 
not  be  cooled  for  thirty  minutes  as  a  regular  thing  or  too  often. 

12.  Ventilation. — Little  if  any  ventilation  is  required  up  to  the  time  of 
commencing  to  cool  about  the  sixth  day.  A  graduated  amount  of  venti- 
lation may  then  be  allowed  up  to  the  time  the  first  egg  is  chipped,  when 
the  ventilators  are  better  nearly  closed.  Most  incubators  are  over- ventilated ; 
as  a  matter  of  fact,  very  little  fresh  air  is  required  in  most  makes  of  incu- 
bators, but  in  regard  to  this  subject  much  will  depend  upon  the  construction 
of  the  particular  machine  in  use. 

13.  Moisture. — In  a  well-made  modern  machine  no  moisture  should  be 
required.     This  matter,  however,  is  of  very  little  importance. 
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Agricultural  Bureau  of  New  South  Wales* 


REPORTS  AND  NOTICES  FROM  BRANCHES. 

^OTE. — While  gladly  j)^Mishin(j  in  these  cohimns  the  vieivs  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Albury. 

A  meeting  of  this  branch  was  held  on  isth  April,  Mr.  J.  Ilrann  presiding. 

The  postion  of  Secretary,  rendered  vacant  by  the  departnre  of  Mr.  N.  L. 
i!MoT"ton,  was  filled  by  the  election  of  ]\Ir.  A.  JJuchhorn. 

It  was  decided  to  make  an  application  to  the  Agricultural  Department 
S'or  a  winter  pruning  demonstration. 

A  resolution  was  passed  to  the  effect  that  the  branch  viewed  with  satis- 
faction the  action  of  the  Government  in  establishing  a  fruit-case  factory 
at  Batlow,  in  an  effort  to  supply  orchardists  with  eases  at  a  reasonable  cost. 

^Ir.  J.  E.  R.  Fellowes  gave  a  lecture  on  garden  makin.g,  which  proved  of  a 
jn-actical  nature,  containing  nuich  valuable  and  varied  information. 

Banks  town. 

A  meeting  was  held  on  22nd  April,  when  a  lecture  was  delivered  by  Mr.  II. 

Wenholz,    B.Sc.    (Agr.),   Inspector   of   Agriculture,   on   the   production   of 

sweet  corn.     Attention  was  specially  directed  to  the  area  now  devoted  to 

this  crop  in  America,  and  to  the  desirability  of  an  increase  in  the  area  here. 

Bimbaya. 

At  a  meeting  held  on  2Ttli  April  a  paper  was  read  by  tlie  Secretaiy  (^fr. 
J.  E.  Boiler)  on  the  location  of  farm  buildings,  after  which  a  lively  dis- 
cussion took  place.  ]\f embers  generally  were  of  opinion  that  the  practice 
of  erecting  farm  buildings  without  regard  to  convenience,  ire,  was  hope- 
lessly out  of  date,  and  that  a  modern  dairyman,  setting  out  to  erect  farm 
buildings,  should  aim  at  a  central  situation,  permanent  water  supply,  com- 
fort, shelter,  and  convenience. 

It  was  announced  that  a  box  of  47  volumes  on  agricultural  subjects  had 
been  received  from  the  Public  Library.  Sydney,  for  the  use  of  members. 

Cotta  Walla. 

At  a  meeting  held  on  25th  ]\Iarcli  a  paper  was  read  by  ^Fr.  J.  J.  Wray 
on  the  hm-se  bot-fly,  from  which  the  following  is  taken  : — 

The  IIorsi:  r>oT  ri.Y. 

The  hot-fly  is  about  lialf  an  inch  in  length.  When  on  the  win^  it  appears 
to  l>e  of  a  light-hrown  coh)ur.  hut  a  closer  examination  shows  that  it  is  covered 
with  yellow  and  black  Iiairs  on  Ihi'  ahdonien.  and  yellow  only  on  the  head. 
'Phe  male  is  shorter  than  (lie  female  fly:  the  ah(h>iiien  of  (he  fenialt>  is  long  and 
])i)inted,  and  is  always  (arricnl  curled  up  hcncalh  (he  hody.  When  on  (lie  wing 
the  ))ot-fly  can  easily  be  recognised  hy  (he  ix'culiar  Innnniing  nois<'  it  makes, 
which  causes  liorses  to  he  very  restive,  and  sonielimes  makes  it  iinixissihle  to 
w<irk  them  when  a  fly  is  ahout.  The  (1y  has  no  sting,  and  does  not  bite,  yet 
liorses  seem  to  know  hy  instinct  that  it  is  an  enemy. 

The  flies  lay  their  eggs  on  the  hairs  of  the  horses,  l)eiieath  (he  jaws  and 
behind  the  front  legs  being  favourite  places.  Tiio  eggs  are  covered  with  slicky 
niatter  that  causes  them  to  stick  fast  to  the  hairs  of  the  horse.  They  are 
dirty-white  in  colour,  and  ahout  the  size  of  a  pin's  head;  the  shape  is  that 
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of  au  ordinary  hen  egg.  These  eggs  get  into  the  horse's  mouth,  being  rubbetl 
off  into  the  chaff  at  the  feeder,  or  lielved  off  with  the  tongue.  When  the  egg: 
hatclies  in  the  horse's  sto'niach.  the  little  maggot  attaches  itself  to  the  coating, 
of  the  stomach  by  means  of  two  little  sharp  hooks  at  the  head  and  feeds  there- 
until properly  developed,  when  it  releases  its  hold  and  is  carried  through  the- 
horse  and  voided  with  the  dung.  The  larva  then  burrows  into  the  soil,  and 
in  warm  weather  the  perfect  lly  is  developed  in  about  six  weeks.  The  bot 
never  makes  holes  in  the  stomach  of  the  horse,  and  some  men  of  experience 
contend  that  they  do  no  liarm  and  would  not  cause  a  beast  to  die;  but  it  is 
generally  recognised  that  when  horses  are  badly  infested  they  lose  flesh  and' 
are  weakened  in  constitution,  and  if  another  disease  is  contracted  the  horse's- 
chances  of  recovery  are  lessened. 

A  number  of  drenches  are  reconmiended  to  expel  the  bots  from  the  stomach, 
but  none  of  them  are  very  successful ;  the  best,  perhaps,  is  2  oz.  of  turpentine 
and  20  oz.  of  linseed  oil,  given  as  a  draught.  To  destroy  the  eggs,  or  to  provt'ut 
them  from  being  deposited  on  the  hairs  of  the  horse,  is  the  best  method  of 
dealing  with  the  pest.  A  mixture  of  kerosene  and  fat  rubbed  on  the  jaw  an^ 
other  parts  of  the  horse  that  the  fly  favours  is  a  good  plan.  The  smell  i& 
distasteful  to  the  fly,  and  the  eggs  will  not  stick  to  the  greasy  hairs.  The  eggs- 
are  easily  noticed  on  a  horse,  and  can  be  brushed  off  and  destroyed. 

Discussion. — Nearly  all  the  members  present  admitted  they  had  believed 
that  the  bot-fly  stung  the  horse  when  it  deposited  the  egg.  The  best  method 
of  destroying  the  eggs,  it  was  stated,  was  to  singe  the  hair  with  a  match  or 
candle  on  parts  of  the  horse  where  the  eggs  have  been  deposited. 

At  a  meeting  on  25th  March,  Mr.  T.  A.  Howard  read  a  paper  giving  an 
account  of  trials  with  wheat  and  oats  conducted  in  tlie  district  by  Messrs. 
Howard  Bros.  The  report  stated  that  the  hind — which  grew  oats  the  pre- 
vious year — was  deeply  ploughed  in  February,  spring-tooth  cultivated  in 
April,  ploughed  again  in  May,  and  sown  and  harrowed  in  the  latter  part 
of  that  month.  The  ground  was  very  wet  and  sodden  at  sowing  time,  and 
during  the  winter  large  drains  were  scoured  out  by  the  rain,  Cleveland 
wheat  and  Kuakura  oats  suffering  most.  Harrowed  on  18th  October,  the 
plots  made  good  growth  in  spring,  and  Avhen  harvested  there  was  a  good 
length  of  straw,  and  every  appearance  of  good  yields.  However,  the  results- 
were  hardly  so  good  as  last  year,  though  above  the  average  for  the  district. 
The  plots  were  treated  at  the  rate  of  64  lb.  superphosphate  per  acre,  except 
for  one  plot,  whicli  was  left  unmanured.  The  results  may  be  briefly 
presented  thus: — 

Wheat. 


Marshall's  No.  3 

Yandilla  King 

Rymer 

Hard  Federation 


Algerian 

Sunrise 

Ruakura 

Cunningham. 

A  meeting  was  held  on  26th  April,  at  which  a  general  discussion  took 
place  on  noxious  weeds.  It  was  realised  that  several  weeds  and  thistles 
were  taking  hold  of  the  fertile  lands  of  the  district,  and  a  number  were  even 
unknown  to  members.  Several  methods  were  advocated  for  destroying 
various  weeds,  and  it  was  eventually  decided  that  a  collection  be  made  and 
l>rought  to  the  next  meeting,  and  that  an  officer  of  the  Department  be 
asked  to  attend  to  report  on  them. 


Per  1 

bus. 

aore. 
,    lb. 

Per  acre, 
bus.   lb. 

19 

47 

Cleveland 

16     51 

19 

27 

Cleveland 

(acclimatised)... 

16     40 

16 

.56 

Cleveland 

(no  manure)    ... 

13       6 

13 

5.1 

Oa 

Us. 

Ter  acre. 

bu8.  lb. 
...  33  34 
...  24  25 
...     22     31 
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All  impromptu  discussion  of  a  useful  kind  on  the  best  means  of  eradi- 
•cating  noxious  plants  took  place  at  a  meeting  on  26th  April.  It  was  decided 
to  ask  the  Department  to  arrange  for  an  officer  to  visit  the  district,  to  give 
an  address  on  the  characteristics  of  various  weeds,  and  also  to  arrange  an 
experiment  to  illustrate  different  methods  of  ridding  the  soil  of  sorrel. 

French's  Forest. 

The  usual  meeting  of  this  branch  on  20th  April  was  well  attended;  one 
jiew  member  was  enrolled.    A  ]>aper  was  read  by  "Mr.  H.  Buckley. 

Abtificial  Incuuation. 

Each  year  finds  the  poultry  industry  getting  further  aud  further  away  from 
the  old  methods;  especially  is  this  the  case  with  incubation.  The  natural 
method  of  incubation  has  been  superseded  by  incubators  of  all  makes  and  sizes. 
Artificial  incubation  i.s  not  a  new  invention ;  it  was  in  operation  thousands  of 
years  ago  in  Egypt;  it  has  been  in  operation  in  Germany,  France,  aud  England 
for  nearly  a  century,  and  in  America  C which  now  produces  more  incubators 
than  all  other  countries  in  the  world)  for  about  thirty  years. 

Many  people,  opponents  of  the  method,  state  that  the  continuous  use  of 
incubators  will  cause  degenerated  stock  and  loss  of  vitality.  The  best  answer 
to  this  is  to  study  the  egg-laying  competitions,  and  to  note  the  large  totals 
pile<l  up  by  birds  coming  from  farms  where  incubators  have  been  in  use  for 
years.  It  is  a  fact  that  many  strains  of  White  Leghorns  are  decreasing  in 
size,  but  this  may  be  due  to  forcing  for  lieavy  egg-production,,  and  it  should' 
not  be  blamed  on  the  incubator. 

The  chief  advantages  in  using  incnbators  are  that  the  farmer  can  hatch 
chicks  when  required,  lie  can  \\()rk  on  a  system  (which  he  cannot  do  when 
he  is  at  the  mercy  of  broody  hens),  aud  he  can  rear  a  larger  number  with 
half  the  labour  aud  cost,  and  the  stock  are  quieter  and  easier  to  handle. 

I  can  give  no  advice  as  to  the  special  merits  of  different  makes  of  incubators, 
but  I  prefer  a  machine  that  will  give  the  greatest  amount  of  fresh  air  in  the 
egg  chamber,  while  keeping  up  the  reqnired  temperature;  a  glass  door,  so  that' 
the  thermometer  aud  the  chicks  can  easily  be  seen  without  opening  the  machine, 
IS  also  desirable.  The  capacity  should  be  determined  by  the  number  of  eggs 
that  will  be  available  for  hatching  in  one  week. 

An  underground  cellar  is  considered  the  best  place,  but  any  snbstantial, 
drau^iiit-proof  building,  with  ventilation  at  top  and  not  too  much  iron  about  It, 
will  d<i  for  incubation.     I  prefer  a  concrete  floor.    The  machine  must  be  level. 

In  keeping  eggs  for  incubation,  the  position  in  which  the  eggs  are  ])laced  has 
been  the  cause  of  a  lot  of  discussion :  some  say  large  end  down,  others  small 
end  down.  My  opinion  is  that  it  does  not  matter  what  position  the  egg  is  in 
for  the  first  five  or  six  days,  but  if  kept  for  a  longer  period  large  end  down  is 
best.  Eggs  for  hatching  should  be  properly  stored,  and  not  be  subject  to  any 
violent  changes  of  heat  and  cold,  and  they  should  be  rested  twentj'-four  hours 
after  a  road  or  rail  journey. 

Xo  very  large  or  very  small  eggs,  or  eggs  wirli  rough  shells  or  ridges  should 
be  put  down.  They  should  be  well  shaped  and  of  ordinary  size.  Tn  Hie  earlier 
stages  of  incubation  the  eggs  are  most  delicate,  and  care  should  be  taken  at 
this  time  that  they  are  not  over-heated.  Some  authorities  advise  starting  the 
temperature  at  102  degrees,  and  raising  it  to  103  degrees  towards  the  end 
of  the  hatch,  but  I  believe  in  the  general  plan  of  10.3  right  through.  From 
the  third  day  the  eggs  should  be  turned  morning  aud  evening  until  the' 
eighteenth  day.  They  should  also  be  cooled  aud  aired  every  morning.  l)eginning^ 
witli  a  few  minutes  and  increasing  to  half  an  hour  towards  the  end  of  the 
hutch.  The  more  exercise  the  germ  gets  the  stronger  is  the  chick  and  the 
readier  to  kick  its  way  out  fif  the  shell. 

Eggs  should  be  tested  for  infertility  on  the  eighth  day  aud  again  on  the 
twelfth,  when  all  doubtful  ones  shonld  be  removed.  At  the  eighth  day  fertile 
eggs  will  show  a  movable  black  spot  with  indistinct  veins  running  about  it. 
At  the  tenth  or  twelfth  day  they  will  be  alwut  two-thirds  dark,  with  a  light 
space  on  the  top  and  bottom.  Infertile  eggs  will  show  clear  and  transparent, 
while  rotten  eggs  will  show  all  dark. 
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I  firuily  believe  in  moisture  trays,  coupled,  of  course,  with  right  ventilatioa, 
Authorities  will  tell  you  that  the  amount  ot  moisture  reiiuired  should  be 
regulated  by  the  size  of  the  air  cell,  but  on  exauiiuing  the  eggs  there  will  be 
found  such  a  variation  that  it  is  useless  as  a  test.  In  applying  moisture  it  is 
best  to  be  guided  by  the  maker's  instructions.  I  believe  a  large  percentage  ot" 
what  is  called  "  dead-in-t  he-shell"  is  due  to  lack  of  moisture  and  bad  ventila- 
lion.  The  chief  causes  of  ])ad  hatches  are  uneven  temperatures,  lack  of 
moisture,  eggs  from  poor  stock,  germs  weak  from  various  causes,  bad  storage 
of  eggs,  and  eggs  getting  knocked  prior  to  hatching.  Dead-in-the-shell  may  be 
caused  by  any  of  the  above. 

The  times  of  incubation  are: — Hen  eggs,  21  days;  Ilunner  ducks,  2S  days  ;• 
3Iuscovy  ducks,  3-j  days;  geese,  3U  days;  turkeys,  2S  days. 

Discussion. — Mr.  Lynch  pointed  out  that  a  good  incubator  house,  free  from, 
draughts,  and  of  material  that  ensured  an  even  temperature,  was  essential  to 
good  hatching. 

DErARTMKXTAi,  NoTK. — Tlic  Poultry  Expert  does  not  agree  with  many  of  the 
views  expressed  by  the  writer  of  the  paper.  The  cpu'stion  o(  artificial  incuba- 
tion is  dealt  with  at  considerable  length  in  the  I'oultry  Notes  published  iu 
this  issue. 

Glenorie. 

At  a  meeting  of  tlie  members  of  this  branch,  hchl  on  Gth  April,  a  paper 
"ivas  road  by  the  Secretary,  "Mr.  John  Hutchinson,  on  citrus  canker  and  the 
prohibition  of  importations.  The  disease  was  exphiined  to  the  meeting,  and 
the  information  given  was  very  much  appreciated. 

At  a  meeting  on  2Tth  April  a  discussion  took  place  on  the  advisability' 
of  procuring  fertilisers  early  iu  the  season,  there  being  a  probability  of  a 
shortage  and  high  prices.  An  interesting  paper  was  read  by  the  chairman, 
Mr.  F.  A.  Nicholson,  on  brown  rot  in  stone  fruit. 

Holbrook. 

A  demonstration  in  timber  clearing,  which  was  a  great  success,  Avas  given 
hy  Mr.  C.  W.  Burrows,  Field  Assistant,  on  ISth  April.  There  were  thirty-five- 
members  and  others  present,  who  all  expressed  themselves  well  pleased  with 
the  exhibition,  and  thoroughly  convinced  that  time  and  money  coidd  bc^ 
saved  by  the  proper  use  of  explosives.  The  timber  picked  out  for  the 
demonstration  was  the  most  difficult  kind  to  deal  with,  but  there  was  not  a 
single  hitch  in  the  proceedings. 

Matcliam. 

At  a  meeting  on  20th  April  a  discussion  took  i)lace  on  the  cultivation 
of  the  passion-fruit,  and  a  paper  was  read  by  Mr.  J.  Anderson  on  hillside 
tillage. 

Moruya. 

A  meeting  of  this  branch  was  held  at  ^[r.  A.  Louttit's  farm  on  17th 
April.  Mr.  II.  Wcnholz,  B.Sc  (Agr.),  Inspector  of  Agriculture,  gave  a 
lecture  and  field  demonstration  on  the  selection  of  seed  maize. 

Mr.  Wenholz  explained  that  if  a  proper  selection  of  seed  was  not  made 
i\  poor  yield  might  go  on  for  all  time,  but  by  using  the  seed  from  heavj'- 
yielding  plants  a  uniform  high  yield  must  eventually  be  obtained.  Selec- 
tion of  the  seed  car  or  cobs  in  the  field  was  es.sential ;  the  haphazard  system 
of  picking  seed  from  the  heap  was  not  satisfactory. 

Mr.  Wenholz  took  those  present  through  the  crop,  showing  the  proj^er 
cars  to'  select  for  seed,  and  those  that  would  not  be  suitable.  Then,  from  a 
selection  of  cars,  he  exiilaincd  the  differences  as  indicated  l)y  the  shape  o£ 
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the  rows  and  general  appearance.  The  cultivation  and  acclimatisation  of 
maize  were  also  dealt  with  exhaustively,  and  at  the  conclusion  of  a  valualjle 
address  many  questions  were  answered. 

Niinbin. 

At  the  montlily  meeting,  held  on  2Tth  April,  a  member  asked  was  there 
any  truth  in  the  statement  that  cattle  did  better  in  the  Big  Scrub  than  at 
Ximbin.  The  Secretary  stated  that  it  all  depended  on  the  season,  lie  had 
cut  1,000  lb.  grass  seed  oft'  a  Hat  one  season,  when  cattle  were  practically 
starviiig  in  the  Big  Scrub.  Mr.  Cullen  thought  the  rainfall  had  a  lot  to 
do  with  it;  grass  on  the  flats  became  rank  if  there  was  too  much  rain, 
whereas  the  Big  Scrub  often  required  rain,  and  a  wet  season  would  suit 
that  class  of  country. 

Rawsonville. 

The  annual  meeting  of  members  of  this  branch  was  held  on  24th  April, 
Avhen  the  officers  for  the  ensuing  year  were  elected.  A  short  address  was 
given  by  Mr.  Y.  Sunderland  on  irrigation. 

Spencer. 

At  a  meeting  on  20th  April  a  paper  was  read  by  Mr.  P.  A.  Edwards  on 
agricultural  shows.  The  paper  pointed  out  the  benefits  to  be  derived  from 
agricultural  shows,  including  their  educational  and  commercial  advan- 
tages. The  paper  was  followed  by  a  general  discussion,  several  members 
speaking  on  the  subject. 

Springside. 

At  a  meeting  of  members  of  this  branch,  on  2Gth  March,  a  paper  was 
read  by  Mr.  T.  C.  Bowen  on  the  hay  wheats  suitable  for  the  district.  Mr. 
Bowcn  advocated  the  use  of  the  very  latest  varieties,  Iwcause  those  maturing- 
early  were  apt  to  be  damaged  by  late  frosts  and  light  falls  of  snow  when 
the  plants  were  coming  into  head,  and  also  by  cold  rains  when  in  blossom, 
Avhich  checked  the  growtli,  if  it  did  not  permanently  injure  the  plants. 
The  advantages  of  late-maturing  varieties  were  that  they  were  not  ad- 
vanced enough  to  receive  a  check  from  the  abovementioned  causes,  and  the 
later  stages  of  their  growth  were  made  when  everything  was  favourable, 
sucli  as  warmth.  The  heaviest  yield  of  hay  was  from  White  Tuscan ;  heavy 
crops  were  also  yielded  by  White  Ilogan,  Tarragon,  Genoa,  Cleveland,  and 
Zeahmd;  one  season  a  heavy  crop  was  obtained  from  Bobs.  Mr.  Bowen"s 
favourite  variety,  however,  was  Zealand;  it  stood  up  well,  was  fairly  free 
from  bunt  and  rust,  carried  a  darker. green  colour  than  any  other  varietj', 
and  had  not  the  objectionable  white  butts.  The  best  time  for  cutting  hay 
was  as  soon  after  blossoming  as  weather  would  permit;  this  ensured  full 
weight  of  sap  and  a  good  colour,  which  were  essential  in  wheaten  hay.  The 
members  were  warned  to  beware  of  big  stooks  if  they  hoped  to  produce  hay 
tliat  would  top  the  market. 

Tingha. 

This  branch  held  an  exhibition  of  produce,  &c,  (the  first  for  the  district), 
on  23rd  March,  and  attracted  a  large  number  of  people  from  ••onsiderable 
distances.  Fruit  and  vegetables  of  excellent  quality,  especially  as  the 
season  had  been  a  dry  one,  flowers,  jams,  jellies,  poultry,  needlework,  (S:c., 
■"vcnt  to  make  up  a  display  that  surprised  even  the  promoters  of  the  event. 
The  Inverell  branch  of  the  Bureau  lent  their  aid,  and  several  members 
from  that  centre  acted  as  judges,  expressing  much  satisfaction  with  the 
<iuality  of  the  exhibits,  their  number,  and  variety. 
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Toronto. 

The  monthly  meetiug-  was  held  on  7th  May,  when  there  Avas  a  good 
attendance.     A  discussion  took  place  on  live  stock. 

Mr.  Froome  dealt  briefly  with  pigs,  reconunending  Middle  Yorkshires 
and  Berkshires  for  porkers,  and  Berkshire  or  Middle  Yorkshire  sows  crossed 
with  Tamworth  boars  for  bacon. 

Dealing  with  the  dairy  stock  in  the  district,  Mr.  Froome  stated  that  the 
Jerseys  were  disappointing  after  having  seen  the  breed  in  their  native 
land.  Attention  was  drawn  to  the  fact  that  stock  sometimes  took  prizes  in 
the  shows,  thongh  they  had  broken  colour.  Jerseys  were  supposed  to  be 
more  delicate  than  other  breeds,  but  he  had  not  found  this  true.  It  was 
time,  he  thought,  that  the  Department  of  Agriculture  did  something  for 
the  improvement  of  dairy  stock  in  this  State.  While  farmers  and  dairymen 
were  allowed  to  run  mongrel  bulls  with  their  herds,  there  was  no  prospect 
of  improving  our  dairy  stock,  and  the  Government  should  make  it  com- 
pulsory to  register  all  bxdls  over  6  months  old,  and  should  only  allow  pure- 
breds  to  be  kept,  with  a  heavy  penalty  for  failure  to  comply.  Dairying 
in  this  State  was  a  vast  industry,  and  by  improving  the  stock  the  yield 
would  be  found  to  greatly  increase.  It  was  very  disheartening  when  one 
man  was  endeavouring  to  improve  his  stock,  while  his  neighbour  was 
satisfied  to  rub  along  with  very  poor  sorts  indeed.  He  felt  sure  that  if 
some  l)ranches  of  the  Bureau  would  take  the  matter  in  hand,  their  labours 
would  not  be  in  vain. 

DErARTMENTAi,  NoTE. — The  Ilerdmaster  states  tliat  in  the  Island  of  Jersey  a 
large  percentage  of  the  prize-winners  (production  as  well  as  purely  inspection 
classes)  are  of  broken  colours.  Tills  is  also  true  of  the  breed  in  England.  The 
champion  Jersey  bull  at  the  Royal  Agricultural  Society's  Show,  1918,  is  a 
broken-coloured  bull,  and  lie  had  an  unbeaten  record  in  England  prior  to  his 
export  to  Australia.  The  Jersey  breed  in  Australia  has  a  tendency  to  grow 
into  stronger  and  plainer  animals  than  the  Channel  Island  specimens.  This 
is  due  largely  to  climatic  conditions.  The  record  of  Mr.  0.  R.  G.  ^McDonald's 
cow  Brighton  Vanilla,  is  interesting  as  regards  quantity  of  milk  yielded.  The 
question  of  compulsion  in  regard  to  the  sires  kept  in  herds  would  require 
special  legislation.  Valla 

At  a  meeting  of  members  of  this  liranch,  held  on  15th  April,  a  discussion 
took  place  in  regard  to  the  different  grasses  introduced  into  the  district, 
and,  after  a  lengthy  debate,  in  which  a  majority  of  the  members  took  part, 
the  general  opinion  seemed  to  favour  Paspalum  dilaiatum,  clover,  and 
Rhodes  grass.  Several  members  had  experimented  with  other  grasses,  but 
had  not  been  very  successful. 

One  member  spoke  well  of  Paspalum  compressum  as  a  cream-producer, 
while  others  had  tried  with  success  Paspalum  mrgatum  and  Phalaris  hul- 
hosa.     Chloris  harhata  was  found  to  be  a  failure  on  account  of  frosts. 

A  meeting  was  also  held  on  6th  ^laj,  when  a  discussion  took  place  on  the 
most  suitable  breed  of  cattle  for  the  district. 

Mr.  Cameron  favoured  Ayrshlres :  he  had  a  number,  and  found  their  period 
of  lactation  was  a  long  one,  and  he  wished  for  nothing  better  as  cream 
producers. 

Mr.  Steele's  choice  was  an  Ayrshire-Durham  cross.  The  stock  produced 
by  this  cross  were  not  only  good  dairy  cows,  but  were  growthy  sorts  of  good 
colour,  the  steers  coiiiiuanding  a  good  price  in  the  open  market. 

Mr.  Henderson  also  favoured  the  Ayrshire-Durham  cross. 

Mr.  Coleman  spoke  strongly  for  the  Jersey  breed  for  hilly  country.  Being 
light  they  were  good  climbers,  and  their  milk  tests  were  high,  producing  more 
butter-fat  per  lb.  of  milk  than  any  other  Ureetl ;  they  were  hardy  and  moderate 
feeders.  He  quoted  figures  showing  the  relative  value  in  butter-fat  of  2001b.  of 
milk  according  to  test. 
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Mr.  WvATT  (uiisidered  the  lllawana  euw  was  tbo  best  under  local  c.iidil  ions  ; 
he  bad  six  uf  this  breed  aud  reii:arded  tbeiii  as  the  best  in  bis  lierd. 

Mr.  Reynolds  favoured  Jersey  crosseil  witb  Durham  or  Ayrshire.  They 
made  spleudid  cream  producers,  hardy  and  ilooile. 

Mr.  TuTT  also  considered  the  Jersey  crossed  with  Ayrshire  or  Durham  \va« 
the  best  lor  local  conditions. 

In  reply  to  the  question  at  what  a^c  was  a  cow  at  her  best  as  a  cream 
producer,  Mr.  Coleman  said  that  all  the  champions  put  up  their  records  at 
about  12  j-ears  old. 

Windsor. 

This  branch  met  on  26th  April,  when  a  paper  was  read  by  Mr.  W.  Smith, 
from  which  the  following  paragraphs  are  taken: — 

Citrus  Cultuke. 

The  first  consideration  when  contemplating  citrus  growing  is  the  selection 
of  a  suitable  site.  This  should  be  on  a  gentle  slope  and  fairly  high,  where  the 
frosts  will  not  be  too  severe.  Citrus  fruit  is  not  limited  to  one  particular 
class  of  soil,  and  I  do  not  consider  it  absolutely  necessary  for  the  soil  to  be 
very  rich ;  in  fact,  I  think  that  some  of  the  poorer  soils  will  produce  fruit  far 
better  in  appearance  and  quality,  and  with  thinner  skin,  than  will  the  richer 
and  heavier  soils,  providing  proper  attention  is  given  from  time  to  time.  An 
easterly  aspect  is  usually  recommended,  but  I  consider  this  immaterial  so  long 
as  provision  is  made  in  the  shape  of  wind-breaks.  This  is  most  important  in 
exposed  situations.  A  double  row  of  Pin  us  insignis  or  a  belt  of  native  timber, 
say  a  chain  wide,  will  form  an  effective  wind-break. 

In  new  country  the  first  thing  to  do  in  ])reparing  the  ground  is  to  have  the 
timber  riugbarked.  This  will  be  found  very  beneficial  for  several  reasons.  In 
the  first  piace  there  will  most  probably  be  an  abundant  growth  of  grass,  which, 
combined  \Aith  the  leaves  and  bark  from  the  trees  after  ringing,  is  returne<i 
to  the  soil,  and  has  the  effect  of  keeping  it  loose  and  friable  for  a  considerable 
time.  Another  advantage  of  ringbarking  is  that  the  timber  is  killed,  and 
stumps  and  timber  may  be  more  readily  burnt  out,  the  soil  benefiting  by  the 
potash  contained  in  the  wood-ashes. 

Fungus  diseases  which  are  found  in  hush  timber,  which  may  attack  the 
roots  of  the  fruit  trees,  will  be  destroyed  by  thorough  clearing.  Evei'y  opera- 
tion should  be  done  thoroughly;  grubbing  should  be  carried  out  to  a  depth  of 
at  least  0  inches,  and  all  roots  should  be  removed.  Two  ])loughings  are  prefer- 
able to  one.  The  first  one  should  be  shallow,  about  3  inches  deep,  and  all 
leaves  and  rubbish  should  be  turned  under  and  left  so  for  about  three  months 
to  allow  of  decomposition.  Near  planting  time  the  land  should  bo  hnrrowecf 
down,  and  then  ploughed,  say.  G  or  7  inches  deep ;  the  class  of  soil  will  govern 
the  depth.  Under  no  circumstances  should  a  lot  of  inferior  subsoil  be  brought 
to  the  surface.  The  second  ploughing  should  be  harrowed  down  immediately, 
and  everything  is  then  ready  for  planting  the  young  trees.  It  is  a  commoir 
practice  1o  dig  deeper  where  the  tree  is  to  be  planted,  but  that  is  objectionable, 
because  the  hole  may  hold  water  and  cause  injury  to  the  roots  of  the  young 
tree.  The  next  operation  is  to  stake  out  for  planting.  First,  obtain  an 
adequate  supply  of  suitable  stakes,  preferably  split  ironbark  or  other  hardwood. 
'2  feet  G  inches  in  length  and  from  2  inches  to  2^  inches  square.  To  save 
unnecessary  travelling  and  expedite  the  work,  three  men  should  do  the  staking 
out.  First,  run  a  line  of  stakes  around  the  outside  of  the  ground  20  feet  from 
the  fence  and  20  feet  apart:  and  then  run  a  line  of  stakes  through  the  centre 
both  ways ;  place  a  man  to  sight  each  way  to  keep  the  line  true,  and  the  remain- 
ing stakes  can  then  be  filled  in.  Care  should  be  taken  to  keep  a  straight  line 
at  any  angle. 

Discussion. — Mr.  T.  W.  Mitchell  said  the  ploughing  to  a  depth  of  3  inches, 
followed  by  a  deeper  ploughing  in  two  months'  time,  was  not  satisfactory.  The 
first  ploughing  should  be  deei\  so  that  the  soil  brought  to  the  surface  conld 
sweeten  before  breaking  down  and  planting. 

Mr.  Smith  said  that  the  s<nl  he  referred  to  was  poor  and  the  subsoil  reten- 
tive, so  that  the  shallow  ploughing  had  the  effect  of  allowing  the  deeper 
ploughing  to  be  carried  out  more  easily. 
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Mv.  Spinks  said  that  a  rule  the  intending  orchardist  was  over-anxious  to 
gel  his  orchard  planted  out.  and  did  not  propai-e  the  soil  sufiiciently  before  plant- 
ing, lie  agreed  with  Islr.  ^Mitchell  that  the  first  ploughing  should  be  deep;  but  in 
Ix)or  soils,  the  subsoil  should  not  be  brought  to  the  surface,  but  rather  a 
jilongh  with  the  nionldl)c>ard  removed  or  a  sul)soiler  should  follow  the  furrow 
of  tiie  niouldboard  i)l(iugh  to  a  good  depth.  It  was  always  very  necessary  to 
attend  to  the  iirojicr  drainage.  Moist  situations  and  soils  required  drains  3  feet 
deep  and  covered,  also  proper  surlate  drains. 

Wooiiona. 

A  paper  on  onion  culture  was  read  by  Mr.  E.  Tliomas  at  a  meeting  of 
the  above  branch  on  l.lth  April.  The  following-  notes  are  from  the 
paper:— 

O.MOX    ("ULTURE. 

It  is  essential  that  for  successful  onion  growing  the  land  should  be  well 
ilrained  and  deeply  dug  and  worked  until  a  tine  tilth  is  obtained.  iMy  experi- 
ence on  badly-drained  soils  has  been  far  from  encouraging.  It  is  an  advantage 
if  the  land  is  got  ready  as  early  as  possible,  so  that,  in  the  event  of  small  weeds 
making  an  appearance,  the  hoe  can  lie  worked  over  the  surface.  This  will  save 
much  subsequent  labour  on  weeding.  The  soil  should  be  well  worked  with 
both  fork  and  rake  prior  to  sowing,  so  as  to  ensiu'e  the  seed  being  sown  at  a 
proper  depth.  1  have  used  poultry-yard  manure  on  the  crop,  and  liave  always 
had  good  results. 

The  best  time  to  sow  the  seed  is  on  a  fine  day  when  the  soil  is  nice  and. 
workable.  To  sow  sec<l  on  a  wet  seed-bed  would  cause  a  hard  surface,  which 
would  be  disastrous  to  the  seedlings.  The  seed  should  be  sown  from  I  to  i  inch 
d(  ep.  according  to  the  amount  of  moisture  in  the  soil,  and  in  drills  G  or  7  inches 
apart.  The  seedlings  are  then  nuich  easier  to  hoe  and  weed  than  when  broad- 
casted. Some  shelter  should  be  provided  fi'om  cold  winds;  a  few  rows  of 
peas  or  beans  on  the  weather  side  of  th(>  bed  will  sulllce.  The  time  for  sowing 
may  var.v  a  week  or  so.  according  to  soil  and  weather.  I  hav«^  sown  about  the 
middle  of  May;  but  this  year  1  sowed  on  l.'Uh  April,  although  any  time  til! 
the  end  of  ^Nlay  will  do.  Let  good,  reliable  seed  be  the  first  consideration,  and 
let  the  soil  be  nice  and  firm. 

There  are  three  methods  of  growing  onions,  viz.,  sowing  broadcast,  allowing 
the  seedlings  to  remain  in  the  seed-))ed  and  thinning  oiit  to  about  0  inches 
aiiart,  and  transplanting.  From  my  experience  the  other  two  methods  are 
nowhere  compared  with  the  transplanting  method,  as  to  both  wei.ght  and 
uuiformit.v  of  bulb.  The  jilants  shoidd  not  l»e  hurried  from  the  seed-bed  to 
Iheir  permanent  (luarters  if  the  weather  is  cold  or  wind.v.  It  is  a  mistake  to 
think  that  the  earliest  transplanted  seedlings  are  going  to  make  the  largest 
bullis.  The  middle  of  Aiigusl  or  the  first  v.eek  in  Se])teinber  is  (piite  earl.v 
enough  on  the  South  Toast,  and  is  likely  to  be  much  more  successful  in  obtain- 
ing a  ,gvxxl  even  jilant.  To  plant  in  rows  12  inches  aj)art  and  from  !)  inches  to 
V2.  inches  between  the  plants  will  leave  nice  room  for  using  the  hoe  ))etween 
the  plants,  and  will  relieve  the  grower  of  much  liand-weeding.  In  i)lanting  out, 
rise  a  small  dibber,  and  plant  rather  deeper  than  they  were  in  the  seed-bed. 
Always  have  a  .good  firm  surface  foi'  both  seeds  and  i)lants. 

The  time  of  harvesting  the  crop  varies  according  to  the  sea.'^on.  liut  generall.v 
it  is  about  January  to  February.  Some  growers  l)end  the  toj^s  over  to  hasten 
the  ripening,  but  given  fine  weather  nature  takes  its  own  course  When  the 
tops  are  turning  yellow  it  is  advisable  to  pull  them  u]),  and  allow  them  to 
mature  somewhere  handy  to  the  homestead.  In  the  event  of  rain  the  bulbs 
left  out  should  be  covere<l.  If  harvested  in  wet  weather  the  bulbs  very  rarely 
keep  well. 

In  an.swer  to  a  question  on  the  use  of  poultry  manure,  Mr.  Thomas  replied 
that  he  did  not  use  fresh  manure,  Imt  left  it  in  a  dry  shed  for  four  to  six  weeks, 
and  then  applied  it  evenly  over  the  surface  of  the  beds. 

Yarrain  along. 

At  a  meeting  on  4th  ^lay  the  Secretary,  Mr.  L.  Hodges,  tendered  his 
resignation,  which  was  accepted  with  regret.  Ifr.  Ernest  ITodgcs  was 
appointed  to  the  vacancv. 
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Orchard  Notes* 


June. 


W.  J.  ALLEN. 

Selection  of  Varieties. 

There  are  two  main  principles  \yhich  must  be  kept  in  mind  when  this  work 
is  being  undertaken.  First,  select  only  varieties  which  suit  the  district  in 
every  detail;  second,  select  only  varieties  for  which  there  is  a  ready  sale 
at  payable  prices,  or  which  can  be  turned  into  a  profitable  product.  Witli 
regard  to  the  first  point,  the  most  satisfactory  method  is  to  consult  growers 
with  long  experience  in  the  district,  and  note  under  what  conditions  they 
are  producing  the  varieties  they  recommend.  The  latter  precaution  is 
very  necessary,  as  it  must  be  remembered  that  soil  and  other  conditions  will 
often  vary  widely  in  the  same  district.  The  second  principle  is  equally 
important,  and  is,  if  anything,  more  difiicult.  For  instance,  varieties  that 
are  hardy,  consistent  croppers  and  good  sellers  become  popular  amongst  the 
growers,  and  danger  of  over-production  ensues.  The  preference  of  the 
buyer  will  change  from  various  causes,  and  the  demand  for  a  certain 
variety  or  class  of  fruit  will  slacken. 

Directions  for  the  general  lay-out  of  an  orchard,  including  the  dispo- 
sition of  retaining  drains  and  windbreaks,  will  be  found  in  the  Orchard 
Notes  published  in  the  Agricidtural  Gazeite  for  June,  1917. 

Distance  of  Planting. 

The  distance  apart  at  which  the  trees  should  be  planted  is,  to  some 
extent,  governed  by  the  rainfall  of  the  locality.  Greater  distance  must  be 
given  in  districts  with  a  low  rainfall,  in  order  to  allow  a  larger  area  for 
each  tree  from  which  to  draw  its  supply  of  moisture.  In  rich  soil,  where 
trees  will  grow  to  a  great  size,  more  room  must  also  be  given  them,  notwith- 
standing that  the  rainfall  might  be  ample. 

The  following  are  the  usual  distances  at  which  trees  are  planted  on  the 
square  and  hexagonal  systems: — 


Trees  per  anre. 

Distance 

apart. 

S'lwai 

c  system.        He.vagonal  system. 

feet. 

20 

108 

125 

21 

99 

U4 

22 

90 

103 

23 

82 

94 

24 

75 

86 

25 

70 

80 
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Following  are  the  distances  at  wliicli  vines  are  usually  planted,  and  the 
number  of  same  per  acre: — 


Distance  apart.  No.  of  Vines. 


6  feet  X 

6  feet 

1,210 

(5     , ,     X 

«     ,, 

907 

6     „     X 

10    „ 

72iG 

8     „     X 

8     „ 

6S0 

S     „     X 

10    „ 

j4i 

10     „     X 

10     „ 

43r. 

30     „     X 

12     „ 

363 

In  order  to  arrive  at  the  number  of  trees  or  i^lauts  required  to  plant  au 
acre  of  land,  the  following  method  is  adopted:— 

Eeduce  1  acre  to  square  feet  ==  43,560  square  feet;  divide  this  by  the 
J  square  of  the  distance  apart  at  which  the  trees  or  plants  are  to  be 

planted. 

The  above  gives  the  number  of  trees  or  plants  per  acre  on  the  square 
i^ystein.  Fiftecii  per  cent,  is  added  to  this  when  i)lanting  on  the  hexagoiu^l 
system. 

In  inland  districts  where  irrigation  is  practised,  vines  are  usually 
planted  at  a  distance  of  from  8  ft.  x  8  ft.  to  10  ft.  x  10  ft.  In  the  inland 
districts  where  irrigation  is  not  practised,  the  distance  is  from  10  ft.  x 
10  ft.  to  10  ft.  X  12  ft.  In  the  coastal  districts  a  greater  distance  is  now 
generally  given  between  the  vines  than  was  formerly  the  case,  G  ft.  x  C  ft. 
to  6  ft.  X  8  ft.  for  staked  vines,  and  6  ft.  x  8  ft.  to  (3  ft.  x  10  ft.  for 
trellised  vines  being  the  usual  distance  for  planting.  When  the  vines  are 
to  be  trellised,  the  greater  distance  should  be  allowed  between  the  rows, 
as  this  is  more  convenient  for  working,  and  also  saves  material  and 
labour  in  erecting  the  trellis. 

Planting. 

If  the  soil  is  in  good  moist  condition,  the  present  month  is  a  good  time 
for  planting  deciduous  trees  and  grape  vines.  Planting,  however,  should 
not  be  attempted  if  the  soil  is  very  wet,  especially  in  heavy  soils,  or  if  the 
soil  is  in  a  very  dry  condition.  Before  planting  the  trees,  all  damaged 
roots  should  be  cut  back  to  sound  tissue.  When  carrying  the  trees  to  the 
places  at  which  they  are  to  be  planted,  the  roots  should  be  kept  covered 
with  a  damp  bag,  so  that  they  will  not  become  dried  by  the  sun  or  wind. 
The  centre  of  the  hole  should  be  kept  high,  which  facilitates  the  spreading 
of  the  roots  and  gives  them  a  downward  tendency.  In  filling,  use  moist 
fine  surface  soil,  which  will  work  in  around  the  roots;  this  should  be  well 
pressed  down  with  the  foot,  so  that  it  may  come  in  close  contact  with  the 
roots.  When  all  the  trees  are  planted  they  should  be  cut  well  back,  starting 
the  head  or  crown  of  the  tree  from  15  to  18  inches  from  the  ground.  A 
great  proportion  of  the  roots  which  have  supported  the  top  of  the  tree  the 
previous  season  in  the  nursery  has  been  lost  in  transplanting;  moreover, 
what  are  left  take  some  time  to  become  established,  and  consequently  the 
li-ee  will  start  far  more  vigorously  if  cut  back  heavily  at  planting,  and 
generally  will  outgrow  a  tree  which  is  not  so  treated. 
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Pruning, 

The  i)ruiiiiig-  of  deciduous  trees  should  be  continued  this  month,  dealing- 
first  with  those  which  start  out  first  in  the  spring,  such  as  apricots, 
Japanese  plums,  and  peaches,  leaving  pears  and  apples  till  last. 

Whilst  pruning  keep  a  sharp  look-out  for  scale  or  other  jjests,  and  mark 
such  trees,  also  any  weak  trees,  for  special  treatment.  A  new  edition  of  the 
"  Pruning "  handbook  is  now  available,  price  Is.  Id.,  post  free,  from  the 
Government  Printer,  Sj'dney. 

Orchard  Burners. 

It  is  surprising  liow  few  deciduous  fruit-growers  have  adopted  burners" 
for  disposing  of  the  prunings.  An  effective  burner  can  be  made  very 
cheaply  by  placing  a  square  iron  tank  (one  discarded  as  useless  for  holding 
water  will  do)  on  an  iron  framework  and  wheels.  The  framework  is  simple, 
and  can  be  made  by  any  blacksmith,  or  even  by  a  handy  man ;  the  iron 
wheels  can  generally  be  obtained  from  a  blacksmith  or  foundry  scrap  heap. 
The  bottom  of  the  tank  should  be  freely  pierced  with  1-inch  or  l^-inch  holes 
to  allow  for  sufficient  draught  to  make  a  quick-consuming  fire.  The  advan- 
tages of  a  burner  are  many.  It  is  quicker,  and  therefore  cheaper,  than 
carting'  away  the  prunings;  it  is  better  for  the  land  thaii  drawing  a  loaded 
cart  through  the  orchard.  The  prunings  are  destroyed  by  fire  on  the  spot, 
together  with  any  missed  fruit;  and  should  they  be  affected  with  any  insect 
pest  or  fungus  disease,  the  danger  of  spreading  same  to  any  other  part  of 
the  orchard  is  lessened.  In  districts  where  heavy  frosts  occur,  pruning  for 
the  first  hour  or  so  after  sunrise  is  very  painful  for  the  hands,  and  it  is 
almost  impossible  to  keep  one's  mind  solely  on  the  job,  and  to  do  good  and 
quick  work,  whereas  the  time  miglit  be  veiy  profitably  used  in  burniug  ofl: 
the  previous  days's  prunings. 

Spraying. 

Deciduous  trees  that  blossom  early,  such  as  Bell's  jSTovember  and 
Edward  VII  peaches,  should  receive  an  application  of  winter  strength 
lime-sulphur  or  Bordeaux  mixture  this  month.  Bulletin  No.  72,  ''  Spraying,"" 
gives  full  particulars  of  the  various  sprays,  and  includes  a  spraying  calendar 
for  fruit  trees.  It  may  be  obtained  free  by  residents  of  New  South  Wales 
on  application  to  the  Under  Secretary  and  Director,  Department  of  Agri- 
culture, Sydney. 

Harvesting. 

Where  oranges  are  coloured  and  of  sufficient  size,  and  where  trees  are 
carrying  lieaA^  crops  and  prices  will  warrant  it,  it  is  a  good  plan  to  make 
pickings  of  the  best-coloured  and  largest  fruit.  This  lessens  the  strain  on 
heavily-laden  trees,  and  also  distributes  the  labour  of  harvesting  over  a 
longer  period.  — 

Clearing  Land  and  Subsoiling  with  Explosives. 

A  LIMITED  number  of  demonstrations  in  clearing  land  and  subsoiling  with 
explosives  will  be  given  by  Mr.  C.  W.  Burrows,  Field  Assistant,  to  branches 
of  the  Agricultural  Bureau.  Branches  who  wish  to  take  advantage  of  this 
offer  are  requested  to  make  early  application  to  the  Department  tlirough  their 
honorary  secretaries. 
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AGIllCULTURAL  SOCIETIES'  SHOWS. 

SECRETARIES  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


1918. 

Society. 

Annual  Sheep  Show  (conducted  by  a  Joint  Committee 
of  the  11. A. 8.  and  N.S.W.  Sheep  Breeders' 
Association). 

National  A.  and  I.  Assn.  of  Queensland  (Brisbane)... 

Trundle  P.  and  A.  Association 

Corowa  P.,  A.,  and  H.  Society...         

Pa-kes  P.,  A,,  and  H.  Association       ...         

Murrumbidgee  P.  and  A.  Association  (Wagga) 

Forbes  P.,  A.,  and  H.  Association 

Gi'enfell  P.,  A.,   and  H.  Association  

Ganmain  A.  and  P.  Association  ...         

Albury  and  Border  P.,  A  ,  and  H.  Society     ... 

Young  P.  and  A.  Association    ...         ...         

Cowra  P.,  A.,  and  H.  Association        ... 

Culcairn  P,  A.,  H.,  and  I.  Society 

Temora  P.,  A.,  H.,  and  I.  Association  ... 

Holbrook  P.,  A.,  and  H.  Society  

Henty  P.  and  A.  Society 

Murrumburrah  P.,  A.,  and  I.  Association     ... 

Yass  P.  and  A.  Association        .„         .„ 

Nairomine  A.  H.  and  P.  Society 

Junee  P.,  A.,  and  I.  Association 

Ardlethan  and  District  P.  and  A.  Society 

Eugowra  P.,  A.,  and  H.  Association  ... 

Deniliquin  P.  and  A.  Society     ... 

Hay  P.  and  A.  Association        ...         ...         ... 

Lismore  A.  and  P.  Society         ...         


Secretary. 

Date. 

H.  M.  Sonier 

.  June  27,  28, 

29 

J.  Bain      

.  Aug.  12-17 

W.  E.  Herborn  .. 

.     „     13,  14 

J.  D.  Fraser 

.     ,,     20,  21 

G.  W.  Seaborn    .. 

.     „     21,22 

A.  F.  D.  White  .. 

.     „     27,28, 

29 

J.  H.  Bates 

.  Sept.  3,  4 

G.  Cousins 

.     „      3,4 

T.  S.  Henderson.. 

.     „     10,11- 

W.  I.  Johnson 

.     „     10,  11, 

12 

T.  A.  Tester 

.     „     10,11, 

12 

E.  W.  Warren    .. 

.     „     17,  18 

J.  P..  Ryan 

.     „     17,  18 

A.  D.  Nesa 

.     „     17,  IS, 

19 

J.  S.  Stewart      .. 

.     „     19,20 

H.  L.  Yates 

•     „     24,  25 

J.  A.  Foley 

.     „     24,  25 

E.  A.  Hickey      .. 

.     „     26,  27 

C.  E.  Skinner 

.  Oct.   1,  2 

T.  C.  Humphreys. 

.     ,,     1,  2 

W.  J.  Nixon 

■     ,,     2 

R.  A.  Douglas      .. 

•     „     2 

P.   Fagan  

G.  S.  Camden      .. 

.     „    9,  10 

H.  Pritchard 

.  Nov.  20,  21 

1919. 

Albion  Park  A.,  H.,  and  I.  Association  H.  G.  Fraser 

Kiama  Agricultural  Society       G.  A.  Somerville.. 

Shoalhaven  A.  and  H.  Association  (Nowra) H.  Ranch 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent  .. 

Inverell  P.  and  A.  Association J.  T.  Dale 

Tenterfield  P.,  A.,  and  M.  Society       .«         R.  S.  Smith 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G.  A.  Priest 
Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ...  A.  Mc Arthur 

Qairindi  District  P.,  A.,  and  H.  Association A.  Pountney 

Moree  P.  and  A.  Society  A.  U.  Ezzy 


Jan.  15,  16 
„     25,27 
13,  14 
25,  26,  27 
25,  26,  27 
4,5,6 
,,     11,12,13 
„    18,19,20, 
21 
April  2,  3,  4 
May  21,  22,  23' 


Feb. 


Mar. 


Printed  anj  published  b>  WILLIAM  APPLEGATE  GULLIOK,  of  Sydney,  Government  Printer  and 
Publiaher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 


Vol.  XXIX.        Part  7.  JULY  2.  1918 


Agricultural  Gazette  of  New  South  Wales.  it'> 


The  Cultivation  of  Maize* 


H.  WENHOLZ,  B.S(:..(Agr.),  Inspector  of  Agriculture. 

Preparation  of  the  Soil. 

It  is  for  maize  perhaps  more  than  for  any  other  crop  that  the  initial  fitting  or 
preparation  of  the  soil  is  so  largely  neglected,  and  yet  it  is  this  crop  which 
responds  so  readily  to  good  treatment  in  this  respect,  for,  given  the  usual 
time  of  planting,  good  soil  conditions  mean  immediate  germination  and 
vigorous  seedlings,  both  of  which  have  a  substantial  effect  on  the  subsf^quent 
yield.  The  chief  requirements  of  a  soil  for  the  growth  of  maize  are  suthcient 
moisture  and  plant  food  material,  and  these  are  considerably  increased  by  a 
thorough  preparation  of  the  soil. 

In  most  of  our  maize-growing  districts,  the  conditions  are  such  that  the 
ensuring  of  sufficient  moisture  is  the  main  consideration.  We  have  witnessed 
in  the  history  of  wheat-growing  in  this  State  an  increase  in  appreciation  of 
the  importance  and  utility  of  a  twelve  months'  fallow  period  to  conserve 
moisture,  but  there  has  not  yet  been  fully  realised  in  some  districts  the 
importance  of  a  four  or  five  months'  winter  fallow  for  maize,  especially  where 
the  rainfall  during  the  growth  of  the  crop  is  insufficient  for  its  requirements 
or  where  that  rainfall  cannot  be  depended  upon.  We  see  too  often  the 
spectacle  of  calm  resignation  at  the  comparative  failure  of  the  maize  crop 
during  a  dry  season.  The  amount  of  moistiure  which  can  be  stored  for  the 
maize  crop  during  a  winter  fallow  has  been  seriously  overlooked  in  many 
districts. 

The  effect  of  good  preparation  in  the  "  unlocking  "  or  rendering  available 
of  the  large  stores  of  plant  food  material  which  exist  in  most  maize  soils  is 
also  worth  consideration.  Much  of  this  food  material  for  the  plant  must  be 
brought  into  a  condition  in  which  it  becomes  easily  soluble  in  the  soil 
moisture,  and  immediately  available  as  plant  food  for  the^  young  seedlings. 
The  most  vigorous  young  maize  plants  have  an  immense  advantage,  no  matter 
what  the  conditions  of  after-growth  may  be. 

It  is  becoming  more  widely  recognised  that  "  well  prepared  is  half 
■cultivated  "  ;  in  other  words,  that  no  amount  of  aftei--cultivafcion  can  make 
up  for  insufficient  preparation  of  the  soil. 

Ploughing  in  r.  Burning  Stalks. 

Where  maize  is  grown  on  the  same  land  for  a  number  of  years,  as  on  the 

rich  alluvial  flats  of  many  of  our  coastal  rivers,  it  is  sometimes  a  debatable 

question  whether  the  old  stalks  should  be  burnt  or  ]»loughed  in.     The  chief 

objection  to  ploughing  in  the  stalks  is  that  they  do  not  rot  quickly  enough^ 

A 
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jind  they  therefore  interfere  with  the  planting  and  cultivation  of  the  following 
orop.  Particularly  is  this  the  case  on  the  North  Coast  where  heavy  growths 
of  stalk  are  produced,  and  where  the  winter  is  comparatively  dry.  The  use 
of  the  furrow-opener  in  front  of  the  maize  drill  largely  eliminates  the  trouble 
with  the  rubbish  at  planting,  but  the  presence  of  bits  of  old  stalks  mostly 
precludes  tlie  use  of  the  harrow  or  of  the  cultivator  close  to  the  young  plants, 
owing  to  the  danger  of  dragging  them  out.  If  the  first  ploughing  is  left  until 
spring,  there  is  practically  no  alternative  but  to  cut  and  i-ake  up  the  stalks 
and  burn  them  in  heaps.  For  raking  into  heaps  or  windrows  the  ordinary 
lucerne  or  hay  rake  can  be  used,  or  a  long-tined  harrow.  Sometimes  a  heavy 
wooden  rake  is  made  at  home  for  the  purpose. 

The  advantages  of  burning  tlie  stalks  are  : — 

1.  Destruction  of  numerous  insect  pests,  especially  those  which  pupate  in 

the  stalk. 

2.  Killing  of  spoi-es  of  fungus  diseases,  such  as  smut,  dry  rot,  &c. 

3.  Destruction  of  the  weevils'  food  supply  and   shelter   which,  if  left, 

serves  as  a  means  of  carrying  many  weevils  in  various  stages  through 
the  winter. 

4.  Freeing  the  ground  of  rubbish  which  interferes  with  the  planting  and 

cultivation  of  the  subsequent  crop. 

The  chief  objections  to  burning  the  old  stalks  are  : — 

1.  The  extra  trouble  and  labour  involved. 

2.  The  destruction  of  organic  matter,  which  it  is  of  vast  importance  to 

conserve  on  most  of  our  maize  soils. 

These  objections  can  perhaps  be  overcome,  firstly,  by  the  fact  that  the  extra 
work  comes  at  a  time  (i.e.,  late  autumn  or  early  winter)  when  labour  is  not 
particularly  busy  ;  and,  secondly,  by  the  growing  of  catch  or  cover  crops 
(especially  legumes,  such  as  cowpeas,  field  peas  or  vetches)  for  ploughing  in  as 
green  manure.  Where  a  catch  crop  is  grown  between  the  rows  of  maize  for 
this  purpose,  it  will  usually  be  found  that  by  proper  treatment  the  green 
manure  can  be  utilised  to  aid  considerabl}'  in  decomposing  the  stalks.  A 
cover  crop,  such  as  field  peas  or  vetches,  sown  on  the  land  after  bui'ning  the 
old  stalks  of  an  early  maturing  variety,  is,  however,  easily  practicable  in  many 
districts. 

The  chief  advantage  of  ploughing  in  the  old  stalks  is,  of  course,  the  addition 
of  organic  matter,  which,  it  cannot  be  denied,  is  of  considerable  value  in  the 
case  of  those  soils  that  have  become  impoverished  in  this  constituent,  and 
that  therefore  are  deficient  in  water-holding  capacity.  When  the  stalks  are 
to  be  ploughed  in,  the  operation  may  be  satisfactoril}^  carried  out,  in  some 
cases  by  the  direct  use  of  the  disc  plough  alone.  In  most  cases,  however,  the 
stalks  aie  tirst  cut  up  by  the  disc  harrow  or  by  a  chopping  roller  specially 
made  for  the  purpose.  The  advantage  of  the  latter  is  that  it  is  only  of  light 
draught  (needing  but  a  single  horse),  and  that  it  can  be  driven  by  a  boy  quite 
easily.     It  does  not  work  well,  however,  if  the  ground  is  soft  and  loose. 
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Ploughing. 

The  initial  ploughing  is  the  most  impoitant  operation  in  the  preparation  of 
the  soil,  and  on  its  thoroughness  depends  to  a  large  extent  the  yield  of  the 
subsequent  crop. 

Under  most  conditions  this  first  ploughing  should  take  place  in  the  autumn 
or  early  Avinter.  Land  ploughed  at  this  time  and  left  in  the  rough  state 
during  the  winter  is  greatly  benefited  by  the  mellowing  action  of  frosts,  and 
is  open  to  receive  the  winter  rains,  both  of  which  penetrate  more  deeply  into 
the  soil  and  subsoil.  This,  with  the  greater  aeration  of  the  soil,  materially 
improves  the  chemical  and  physical  character  of  the  soil,  especially  if  the 
ploughing  be  deep  and  thorough. 

Where  undulating  land  is  left  unploughed  during  the  winter,  much  of  the 
rainfall  is  lost  by  running  off  the  hard  surface.  Most  of  this  could  be  conserved 
if  the  land  were  deeply  ploughed  and  left  rough.     On  hillsides  and  where  the 


Fig.  1. — Siagle-turrsw  DUo  Plough.     Kkpidly  becoming  popular  for  tho  deep  plougkiag 
ft(  maize  land  on  the  Coatt. 

winter  rains  are  excessive,  it  may  be  found  advisable  to  plough  the  land  in 
autumn  and  plant  a  cover  crop  like  peas,  clover  or  rape  to  cover  the  ground 
during  the  winter  and  prevent  erosion  of  the  soil.  In  all  cases  where  hillside 
land  is  cultivated  it  is  preferable  to  plough  and  plant  across  the  slope  of  the 
hills,  in  order  to  save  the  soil  from  washing.  This  should  be  observed 
particularly  on  some  of  the  South  Coast  slopes  which  are  used  for  maize 
growing,  viz.,  at  Milton  and  Tilba,  whei'e  too  much  up  and  down  hill  ploughing 
and  planting  is  to  be  .seen. 

On  flat  lands  that  drain  poorly,  recourse  may  often  be  had  to  ploughing  the 
ground  in  narrow  strips  about  8  feet  or  12  feet  wide,  on  which  two  or  three 
rows  of  maize  are  planted,  with  a  "  dead  "  furrow  or  open  drain  between 
each  strip  to  carry  off"  the  surplus  moisture. 
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Time  of  First  Ploughing. 

Much  of  our  maize  land  is  still  left  unploughed  during  the  winter  months, 
although  almost  all  reason  is  against  the  practice.  It  is  almost  an  in\  ariable 
rule  that,  other  things  being  equal,  the  land  that  has  been  given  the  longest 
preparation  or  fallow  gives  the  best  return. 

Although  it  is  generally  agreed  that  there  is  an  optimum  condition  of  the 
soil  for  ploughing,  it  is  not  always  possible  to  get  this  condition  in  actual 
practice.  There  is  more  to  be  lost  by  ploughing  land  too  wet  than  too  dry, 
especially  in  the  autumn.  Ploughing  in  the  spring  land  that  is  dry  only 
results  in  still  further  drying,  no  matter  wliat  precautions  are  taken.  The 
danger  is  then  that  there  will  not  be  sufficient  moisture  in  the  soil  at  planting 
time.  This  has  often  been  observed  on  the  North  Coast,  where  comparatively 
dry  winters  and  dry  spi'ings  ai'e  the  rule  rather  than  the  exception.  Even 
where  land  is.too  dry  when  ploughed  in  the  autumn,  it  is  surprising  how  it 
may  be  brought  into  gootl  condition,  and  moisture  conserved,  notwithstanding 
a  small  winter  rainfall.  On  hillsides  it  is  a  distinct  advantage  to  plough 
land  when  dry,  as  it  breaks  up  more  roughly  and  erosion  is  thereby  reduced. 
The  condition  of  the  land  is  probably  of  more  importance  in  the  case  of 
slopes  than  the  actual  time  of  ploughing,  though  the  danger  of  getting  too 
dry  a  soil  if  the  ploughing  is  left  till  spring  should  be  borne  in  mind. 
After  all,  in  this  case  the  deciding  factor  is  perhaps  the  aiii(;utit  of  winter 
rainfall. 

Where  a  catch  crop  hag  been  sown  between  the  rows  of  the  previous  crop 
of  maize,  it  is  advisable  to  plough  the  land  in  the  early  winter,' as  it  will 
usually  be  found  that  the  soil  has  been  dried  out  to  some  depth,  and  requires 
the  whole  of  the  winter  rains  to  restore  its  moisturi". 

An  autunni  or  early  winter  ploughing  is  more  essential  stiUin  the  case  of 
lucerne  land,  foi,":  this  reason.  It  is  well  imown  that  maize  which  follows 
lucerne  must  have  plenty  of  moisture,  and  the  V>est  way  to  ensure  it  is  to  save 
every  possible  drop  of  winter  rainfall.  

In  every  instance,  it  will  be  found  advisable  to  plough  grass  or  sod  land 
in  the  autumn  or  winter,  not  only  to  give  a  longer  time  for  the  grass  to  rot, 
but  also  to  destroy  white  grubs,  which  are  usually  present  in  large  numbers 
in  old  pastures. 

Autumn  ploughing  of  old  maize  fields  also  helps  to  kill  cutworms  and  eax'- 
worms  that  otherwise  woidd  survive  the  winter  in  the  pupal  stage.  Birds^ 
pick  up  many  of  these  after  the  plough,  while  many 'more  are  killed  by  the 
plough,  or  are  buried  too  deeply. 

Sandy  soils  are  more  liable  to  suffer  loss  of  fertility  by  leaching  than  clay 
soils  in  districts  of  heavy  winter  rainfall,  and  where  a  cover  oxop  is  to  be 
sown  to  prevent  this,  vetches  will  usually  do  better  than  field  peas.  If  a 
cover  crop  is  not  sown,  ploughing  can  with  advantage  be  left  till  later  in 
the  winter. 
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Heavy  clay  noiK  that  are  pluuglu-d  in  the  autumn  may  run  tof^etber  again 
or  become  so  compact  during  the  winter  as  to  necessitate  a  second  ploughing. 
Where  this  happens  it  is  advisable  t^)  replougb,  for  under  all  circumstances  it 
is  better  to  keep  the  soil  open  until  the  end  of  winter.  Much  of  this  trouble 
«an,  however,  be  avoided  by  ploughing  up  rough  and  dry  with  the  first 
ploughing.  Where  sutEcient  rainfall  can  be  expected  to  compact  these  heavy 
soils  two  or  three  times  during  the  winter,  it  will  be  advisable  to  resort  to  a 
winter  cover  crop. 

Under  most  conditions  autumn  or  winter  ploughing  will  need  to  be  follow€'d 
Tjy  a  spring  ploughing. 

Spring  Ploughing. 

In  most  cases  spring  ploughing  is  an  operation  that  cannot  be  omitted. 
Even  where  the  land  has  received  a  good  winter  ploughing,  a  spring  ploughing 
will  usually  rte  found  necessary,  especially  where  the  soil  is  of  a  heavy 
nature  and  has  become  compacted  by  winter  rains,  though,  of  course,  deep 
thorough  ploughing  is  neither  essential  nor  adsisable  in  this  instance. 


A  Double-turrow  Disc  Plough.     A  type  gaining  favour  on  the  Coast. 


As  a  general-  rule  the  spriiig  ploughing  should  not  be  deeper  than  4  or  5 
inches,  and  the  shorter  the  time  Ijetween  this  ploughing  and  planting  the 
shallower  should  be  the  working.  It  must  be  remembered  that,  especially 
after  a  good  winter  ploughing,  it  is  the  surface  soil  which  is  richest  in  plant 
food  material,  most  free  from  acidity,  and  with  the  gi-eatest  warmth  and 
aeration,  so  that  it  is  essential  to  keep  this  soil  near  the  surface  in  order  to 
produce  good  germination  and  ^  igurous  seedlings. 

Further,  there  is  a  danger  when  the  spring  ploughing  is  too  deep,  or  when 
planting  follows  too  closely  upon  it,  that  there  is  not  sufficient  firmness  of  the 
soil  for  the  delicate  roots  to  come  in  contact  with  the  soil  particles  from  which 
they  draw  the  dissolved  plant  food. 
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It  is  essential  that  tlie  spring  ploughing  should  be  done  as  far  as  possible  at 
a  time  when  the  soil  is  in  the  best  condition  for  it,  t.e.,  neither  too  wet  nor  too 
dry,  for  much  extra  discing  and  harrowing  is  saved  thereby  in  the  preparation 
of  a  good  seed-bed.  Large  clods  are  not  desirable  from  the  spring  ploughing, 
on  account  of  the  trouble  usually  experienced  in  breaking  them  clown.  They 
are  most  effectively  avoided  by  a  previous  deep  autumn  or  winter  ploughing 
and  by  a  shallow  spring  ploughing. 

In  distiicts  of  heavy  winter  rainfall  where  it  is  considered  advisable  to  have 
the  ground  covered  with  a  crop  of  peas  or  clover  grown  between  the  rows  of 
maize  to  prevent  leaching  of  fertility  or  erosion  of  the  soil,  the  first  ploughing 
can  with  advantage  be  left  till  early  spring,  and  the  whole  mass  ploughed  in 
at  least  five  or  six  weeks  before  planting  time.  If  left  too  long  in  the  spring,^ 
it  will  be  found  that  the  growth  of  this  ci-op  or  of  weeds  dries  out  the  soil 
considerably. 

Where  a  heavy  growth  of  vegetable  matter  is  ploughed  under  in  the  spring 
»nd  the  soil  is  inclined  to  be  dry,  rolling  after  ploughing  is  the  best  treatment 
to  adopt  in  order  to  ensure  a  sufficiently  firm  contact  of  the  soil  and  the 
organic  matter  to  decompose  the  latter  quickly.  This  is  especially  the  case 
on  sandy  loams  which  do  not  settle  down  quickly,  or  on  clay  loams  which 
break  up  lumpy.  Usually  there  is  a  rush  of  work  in  spring,  and  if  the 
ground  has  been  previously  ploughed  a  much  larger  area  can  be  covered 
with  a  skim  or  shallow  ploughing,  for  light  multiple  ploughs  (two  or  three 
furrows)  can  be  used  with  advantage  for  the  work. 

The  spring  ploughing  should  not  be  left  much  later  than  early  springy 
especially  where  tlie  conservation  (»f  moisture  is  a  factor  to  be  considered, 
for  with  the  advent  of  spring  the  evaporation  of  moisture  from  the  surface  of 
the  soil  becomes  greater  day  by  day.  Spring  ploughing  should  be  followed  by 
the  harrow  to  create  a  mulch  to  conserve  this  moisture.  In  these  days  of 
shortage  of  labour  and  high  cost  of  production  it  would  be  a  good  idea  to 
attach  a  leaf  of  the  tine  harrow  to  the  disc  plough,  and  to  work  the  soil  down 
at  one  operation. 

The  Kind  of  Plough. 

It  is  often  a  matter  of  some  contention  as  to  which  plough  should  be  used — 
the  disc  or  the  mouldboard.  The  latter  always  leaves  a  rougher  surface,  and 
is  therefore  the  best  to  use  for  an  autumn  ploughing,  or  for  a  heavy  loam 
which  is  inclined  to  run  together.  The  disc  plough  breaks  up  the  furrow 
slice  more,  and  is  the  most  suitable  kind  for  the  spring  ploughing.  There  has 
been  a  distinct  tendency  on  the  coast  during  the  last  few  yeai's  to  favour 
the  disc  plough  even  for  the  first  ploughing,  and  it  is  thought  that  it 
is  not  much  inferior  to  the  mouldboard  in  many  ways,  especially  when  the 
depth  goes  to  12  or  15  inches  on  deep  soils.  On  heavy  shallow  soils,  only 
about  6  or  8  inches  in  depth,  the  continued  use  of  a  disc  plough  will  soon 
create  a  hard-pan  which  is  extremely  detrimental  to  the  growth  of  the  crop. 
It  seems  likely  that  bad  cases  of  lodging  are  also  attributable  to  such  condi- 
tions.    The  disc  plough  will,  however,  deal  eftectively  with  any  green  m.inure 
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growth,  weeds  ur  old  maize  stalks  wliieli  it  is  desired  to  bury.  The  best  type 
•of  disc  plough  for  this  purpose  is  one  with  a  high  clearance.  The  disc  plough 
will  also  plough  hard  and  dry  ground  that  tlie  mouldboard  will  not 
^Mook  at." 

It  is  becoming  increasingly  evident  that  it  pays  better  to  use  large,  heavy 
ploughs  and  plenty  of  power,  especial  I  v  foi-  the  first  ploughing.  A  favourite 
practice  is  to  remove  one  of  the  discs  from  a  2-furrow  disc  plougli,  and  do  the 
first  ploughing  with  one  disc,  and  to  use  both  discs  for  the  spring  i)loughing. 

For  breaking  paspalum  ground  tlir  inouldl)oard  is  essential,  and  ic  should 
be  of  a  type  which  will  take  a  wide  shallow  furrow  and  completely  invert  the 
furrow  slice.  A  crop  of  broadcast  oats,  maize,  or  sorghum,  accijrding  to  the 
season,  keeps  the  ground  clean. 


Fig.  3. — A  Three-furrow  Disc  Plough.     Suitable  for  larger  areas. 

Depth  of  Ploughing. 

Deep  ploughing  is  almost  universally  reconnnended  for  maize.  At  least,  it 
is  everywhei'e  agreed  that  a  deeper  ploughing  is  essential  for  the  best  results 
with  maize  than  for  the  dther  cereals  (wheat,  oats,  &c.).  The  kind  of  soil  on 
which  maize  is  usually  grown  as  compared  with  wheat  is  of  course  partly 
responsible  for  this  difference,  for  most  of  the  maize  soils  in  this  State  are  of 
alluvial  or  volcanic  formation,,  and  of  much  greater  depth  than  the  wheat 
soils.  But  maize  is  a  gross  feeder  compared  Avith  wheat,  and  by  far  the 
greater  proportion  of  its  feeding  roots  exist  in  the  sui'face  soil,  so  that  the 
deeper  the  soil  is  ploughed  and  sweetened  by  aeration  the  bettei-. 

The  nature  and  depth  of  the  soil  determine  the  depth  of  ploughing  to  a 
large  extent.  On  many  alluvial  and  volcanic  soils  where  profitable  crops  of 
maize  are  grown,  claNT^  subsoil  is  encountered  at  a  depth  of  6  or  7  inches. 
AN'here  the  ploughing  is  made  to  about  the  same  depth  each  year  a  hard-pan 
is  formed  which  eventually  becomes  so  stiff  that  roots  and  moisture  only 
penetrate  it  with  difficulty.     To  avoid  this  condition  such  land  should  be 
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ploughed  a  little  deeper  each  year — say  5,  6,  7  and  8  niches  successively — and 
then  back  to  a  depth  of  5  inches  for  one  year.  It  is  not  advisable  to  bring  up 
a  large  amount  of  sour  clay  subsoil  to  the  surface  at  once,  but  if  the  ploughing^ 
is  done  early  in  autumn,  winter  frosts  will  mellow  a  little  subsoil  down  into- 
fairly  friable  soil  by  spring.  This  is  especially  the  case  where  the  subsoil 
contains  a  fair  amount  of  lime,  as  on  the  Murrumbidgee  Irrigation  Area,  or 
where  lime  is  applied  to  the  soil  after  ploughing. 

Deep  sandy  loams  can  be  ploughed  from  12  to  15  or  18  inches  deep  in  the^ 
autumn  without  any  trouble ;  but  these  soils  should  not  be  ploughed  deeply 
in  spring,  as  they  take  much  longer  to  settle  down  sufficiently  in  time  for  the 
young  roots  of  the  maize  plants.  In  fact,  after  a  deep  spring  ploughing  of 
any  soil,  a  thorough  discing,  harrowing,  and  even  rolling  is  necessary  in  order 
to  unite  the  ploughed  portion  with  the  "  plough  sole."' 


Fig.  4. — A  Four-furrow  Disc  Plough.     Suitable  for  shallow  spring  ploughing. 


Discing  before  Ploughing. 

The  use  of  the  disc  harrow  before  ploughing  is  a  practice  that  is  not  yet 
seen  very  much  in  this  State,  but  it  is  one  which  can  be  confidently  recom- 
mended. Where  the  land  contains  a  heavy  growth  of  weeds  or  cover  crop,  a 
ploughing  has  the  effect  of  turning  this  organic  matter  under  in  a  mass  on 
top  of  the  unploughed  soil  at  the  bottom  of  the  furrow  or  between  the  furrow 
slices.  If  dry  weather  follows,  the  furrow  slices  dry  out  quickly  and  leave 
sour  masses  of  decomposed  organic  matter  at  the  bottom,  which  are  repulsive 
to  the  delicate  plant-roots.  In  such  a  dry  period  the  young  plants  will  he 
seen  to  wither  and  die  because  they  are  unable  to  make  their  way  through 
this  sour  decomposed  mass  to  the  moist  soil  beneath.  The  use  of  the  disc 
harrow  before  ploughing  would  chop  up  this  vegetable  matter  and  mix  it  well 
with  the  top  soil,  and  subsequent  ploughing  would  leave  it  well  mixed  and 
distributed  through  the  whole  of  the  worked  soil.  Where  thei-e  is  a  heavy 
mass  of  green  manure  to  turn  under,  the  best  method  is  to  use  the  roller  first 
and  then  give  a  good  discing. 
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Weighting  the  disc  harrow  with  a  log,  or  something  heavy,  will  enable  it 
to  do  better  work  in  a  heavy  crop.  Where  the  soil  is  not  covered  with  a 
green  crop,  the  use  of  the  disc  harrow  before  ploughing  loosens  the  surface, 
and  not  only  prevents  the  escape  of  moisture  but  enables  a  deeper  ploughing 
to  be  given.  The  pulverised  .soil  which  comes  into  contact  with  the  bottom 
of  the  furrow  slice  makes  quicker  connection  for  the  rise  of  soil  moisture  and 
prevents  the  formation  of  those  large  air  spaces  at  the  bottom  of  the  furrows 
which  take  so  long  to  till  where  land  is  ploughed  without  discing. 

For  this  reason  discing  before  ploughing  is  a  distinct  advantage  in  spring, 
■especially  if  the  spring  ploughing  is  the  first  one  given,  but  its  use  before 
autumn  ploughing  will  also  set  back,  if  it  does  not  destroy,  many  weeds  that 
had  started  to  grow  in  the  old  crop  between  the  last  cultivation  and  harvesting. 
The  discing  in  this  case  should  take  place  as  soon  after  harvest  as  possible, 
•and  ploughing  can  then  be  done  more  at  leisure.  A  disc  harrowing  as  soon  as 
possible  after  harvest  also  destroys  the  pupse  of  many  insects  in  the  soil  which 
would  escape  injury  from  a  ploughing  alone. 

Subsoiling. 

Subsoiling  is  a  practice  that  is  not  very  often  seen  as  a  preliminary  opera- 
tion in  maize  growing,  yet  on  heavy  soils  it  might  be  expected  to  be  an 
advantage,  not  so  much  on  account  of  the  increase  of  plant  food  material  as 
•of  the  increase  in  water-holding  capacity  during  a  dry  season,  and  the 
insurance  of  better  drainage  in  a  wet  season. 

The  results  obtained  from  subsoiling,  however,  do  not  seem  to  justify  the 
practice,  seeing  that  the  cost  of  the  operation  is  fairly  high,  and  a  large 
increase  in  yield  would  be  required  to  pay  for  il.  Although  subsoiling  would 
not  be  done  every  year,  it  is  estimated  that  it  would  require  an  increased  yield 
of  10  to  15  bushels  of  maize  per  acre  to  justify  its  use. 

Although  no  data  are  available  of  experiments  of  subsoiling  for  maize  in 
this  State,  the  following  results  of  experiments  in  the  United  States  of 
America  show  how  disappointing  subsoiling  has  been  there  : — • 

On  a  grey  silt  loam,  with  a  tight  clay  subsoil  in  Illinois,*  an  average  of 
eight  years  gave  a  decrease  of  2-7  bushels  per  acre  from  subsoiling. 

In  OhioT  a  five-year  average  showed  an  increase  of  2  •32  bushels 
per  acre  for  subsoiled  land,  but  it  was  not  regarded  as  a  profitable 
operation. 

In  Alabama :|:  a  decrease  of  1"9  bushels  per  acre  resulted  during  the 
first  year,  and  an  increase  of  0*7  bushels  during  the  third  year  after 
subsoiling. 

On  a  clay  soil  in  Mississippi?;  subsoiling  decreased  the  yield  by  6 
bushels  per  acre. 

•  Illinois  Agri.  Exp.  Sta.  Bui.  181  (1915). 
+  Ohio  Agri.  Exp.  Sta   Bui.  282  (1915). 
%  Alabama  Agri.  Exp.  Sta.  Bui.  134  (1905) 
§  Mississippi  Agri.  Exp.  Sta.  Bui.  170  (1915). 
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Harrowing. 

After  autumn  or  winter  ploughing  no  further  cultivation  will  usually  be- 
required  until  the  beginning  of  spring.  If  the  land  has  become  compacted  or 
weedy  b}^  this  time  it  will  require  another  ploughing,  which  need  not  be  as 
deep  as  has  been  previously  mentioned.  If  the  soil  has  not  become  too  set 
and  if  the  weeds  are  not  very  formidable  by  the  spiing,  the  second  ploughing 
may  be  dispensed  with,  and  the  land  fitted  with  a  disc  harrow,  or  a  spring- 
tooth  cultivator. 

The  main  object  of  cultivation  until  seeding  time  is  to  keep  the  surface 
loose  to  conserve  moisture,  to  encourage  weed  seeds  to  germinate,  to  kill  the- 
weeds  while  small  and  tender,  and  to  make  a  suitable  bed  for  germination  of 
the  maize  seed  and  the  growth  of  the  young  plants. 

The  disc  harrow  is  one  of  the  best  implements  that  can  be  used  for  fitting 
maize  land  ft»r  sowing,  and  one  tvpe  of  this  harrow  can  now  be  obtained 
which  can  be  converted  into  a  cultivator  by  reversing  the  discs.     This  dise 


5. — A  Reversible  Disc-harrow  which  can  be  changed  into  a  cultivator  by 
reversing  the  Discs 


cultivatoi-,  which  straddles  the  rows  of  maize,  is  by  far  the  best  implement  to- 
use  in  cleaning  ground  on  which  weeds  have  obtained  a  good  start,  and  which 
no  other  cultivator  will  deal  with  effectively.  The  discs  of  the  harrow  may 
be  set  to  any  desired  angle,  to  give  a  more  jDulverising  and  loosening  action, 
but  on  loose  open  soil  the  discs  have  a  more  desirable  effect  in  compacting  the 
subsurface  if  they  are  set  straight.  Double  discing  may  either  take  place 
across  the  field  or  in  the  same  direction  by  half  overlapping  the  first  width. 
Both  operations  make  a  real  good  job.  When  the  disc  harrow  is  used  to  save 
a  second  ploughing  in  spring,  a  rather  good  set  should  be  put  on  the  discs  in 
order  to  thoroughly  loosen  and  crumble  the  soil. 
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The  spring-tooth  cultivator  is  an  iiupiejiieiit  that  is  also  popular  on  large 
areas  foi-  maize.  It  leaves  the  surface  in  a  loose  fluffy  condition,  and  deals 
with  grass  more  effectively  than  the  disc  cultivator. 

The  rigid-tooth  cultivator  will  deal  with  stronger  tufts  of  grass  more 
effectively  than  the  spring-tooth  cultivator,  but  does  not  K'a\'e  the  ground  so 
loose  and  fluffy. 

The  tine  or  sfnO(ithing  harrow  is  mostly  required  to  give  the  tinal  touch  t(» - 
the  soil  before  planting.     It  covers  the  ground  (juickly  and   brings  about  a 
tine  tilth  and  level  sui-face  which  enables  a  planting  to  be  made  that  is  morf 
uniform  in  depth. 

Harrowing  of  some  kin  J  should  always  immediately  follow  spring  ploughing 
to  conserve  moisture,  and  i-efei'ence  has  been  previously  made  to  an  excellent 
method  for  saving  labour,  viz.,  attaching  a  leaf  of  a  tine  liarrow  to  the  riding 
plough  used  in  the  spring  ploughing. 

There  is  a  strange  opinion  among  some  farmers  that  maize  does  not  require 
a  well  prepared  seed  bed  owing  to  the  larger  size  of  the  grain,  but  let  it  be 
noted  here  that  although  maize  does  not  require  "  an  onion  bed,"  a  cloddy, 
coarse  seed  bed  nieans  an  unsatisfactory  germination  and  less  vigorous  growth 
of  seedlings.  A  good  seed  bed  in  which  the  seed  can  germinate  readily  and 
through  which  the  young  seedlings  can  easily  make  their  \Vay  to  the  surface 
is  even  more  essential  for  maize  than  for  wheat,  for  maize  seedlings  are  moi'c 
tender  in  this  respect  than  wheat  seedlings. 

Rolling. 

The  roller  is  becoming  an  old-fashioned  implement  which  is  seen  less  and 
less  frequently  on  the  farms  of  the  best  maize-grow er'^.  If  maize  land  is 
prepared  in  the  manner  advised  through  these  pages  it  will  be  found  that  the 
roller  is  seldom  required.  The  conditions  at  sowing  time  that  necessitate 
rolling — viz.,  when  the  land  is  not  sutficiently  firm,  or  whei'e  clods  are 
})resent — can  mostly  be  avoided  by  shallow  spring  ploughing,  and  the  use  of 
the  disc  harrow  and  the  tine  harrow  at  the  right  time. 

It  is  on  clay  loam  soil,  which  is  cloddy  and  open  at  planting  time,  that  the 
roller  is  mostly  used,  and  it  is  on  such  soils  that  the  use  of  the  roller  does  most 
damage.  When  land  of  this  nature  is  once  rolled  with  a  surface  wet  enough 
for  the  soil  to  stick  to  the  roller,  a  large  amount  of  the  soil  is  put  out  of 
action  by  having  its  tilth  spoilt  for  many  years.  In  all  cases  where  rolling 
is  done  it  should  be  seen  that  the  soil  is  sufficiently  flry  to  avoid  this. 

Many  farmers,  too,  leave  their  soil  rolled  firm  and  smooth,  and  when  a 
lieavy  soil  in  this  condition  gets  much  rain  it  runs  together  very  quickly  and 
prevents  the  entrance  of  further  rain,  with  the  result  that  either  water- 
logging or  washing  of  the  soil  takes  place.  Both  on  account  of  this  fact,  and 
because  rolling  brings  the  moisture  from  the  subsoil  to  the  surface  where  it 
■escapes  by  evaporation,  a  harrowing  should  follow  rolling  in  every  case. 

The  use  of  the  roller  on  sandy  loams  does  not  do  much  harm  to  the  physical 
<;haracter  of  the  soil,  but  it  can  be  dispensed  with  even  here,  and  with  better 
•effect,  by  ploughing  well  in  advance  of  seeding. 
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Top-dressing  Lucerne  with  Superphosphate* 

Experiments  at  Glen  Innes  Pakm. 


FoLLOAViNG  the  highly  satisfactory  results  from  the  application  of  superphos- 
phate to  lucerne  at  Glen  Innes,  as  recorded  in  the  issue  for  July,  1917,  similar 
substantial  increases  have  marked  the  use  of  the  same  fertiliser  during  the 
season  just  closed. 

The  Experiments  Supervision  Committee,  under  whose  control  the  tests  are- 
being  conducted,  point  out  that  while  the  results  are  for  two  seasons  only,  the 
profitable  character  of  the  method  is  so  decisive  that  farmers  may  be  strongly 
recommended  to  carry  out  similar  experiments  on  their  ow-n  lucerne  beds.  It 
is  fully  recognised  that  both  the  seasons  have  been  characterised  by  heavy 
rainfall,  thus  enabling  the  full  benefit  of  the  fertiliser  to  be  obtained. 

The  heavy  black  soil  of  basaltic  origin  is  about  6  inches  deep,  and  has  a  stiff 
retentive  subsoil.  This  in  a  few  feet  passes  into  a  yellowish  decomposed 
basalt,  which  still  further  down  merges  into  the  basaltic  rock  itself.  It 
cannot  be  classed  as  particularly  suitable  for  lucerne,  and  the  most  profitable 
increases  from  the  use  of  superphosphate  may  possibly  be  obtained  on  the 
less  suitable  types  of  soil,  and  thus  materially  enlarge  the  area  laid  down  to 
the  king  of  fodders. 

The  experiments  will  be  continued  at  this  Farm  and  extended  to  other 
Departmental  farms. 

The  following  summary  has  been  compiled  from  the  reports  furnishfd  by 
Mr.  D.  F.  Rowney,  Assistant  Experimentalist  at  the  farm,  to  Mr.  R.  H. 
Oennys,  the  Manager. 

The  Second  Year's  Results. 

The  area  received  the  same  treatment  as  before,  being  spring-tooth  culti- 
vated on  9th  August,  1917,  and  the  fertiliser  applied  with  a  15-disc  wheat-drill 
on  the  following  day,  the  drill  being  run  over  the  unmanured  plots  without  the 
fertiliser  running,  to  ensure  that  all  the  plots  received  the  same  treatment. 

A  total  of  four  cuts  was  obtained.  Throughout  the  season  the  manured 
plots  were  noted  for  their  strong  growth,  healthy  dark-green  colour,  and  their 
comparative  freedom  from  leaf  spot. 

The  increase  in  the  yield  due  to  the  fertilisers  was  very  marked,  even  more 
so  than  in  the  previous  season,  as  the  summary  of  the  results  will  show. 

The  percentage  yield  is  based  on  the  assumed  or  "  natural  "  yield  of  the 
plot  if  treated  in  the  same  way  as  the  check  plots. 

The  plan  of  the  experiment  is  as  follows  : — 
Plot  1.  (Check.)     No  manure. 

2.  1  cwt.  superphosphate  per  acre. 

3.  2  cwt. 

4.  (Check.)     No  manure. 

5.  1  cwt.  superphosphate  and  ^  cwt.  sulphate  of  potash  per  acre.- 

6.  1  cwt.  „  I  cwt. 

7.  (Check.)  No  manure. 

The  plots  were  H  chain  by  27  links,  and  thus  comprised  ^^^  acre  each. 
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Green  Foddeu  Weights,   1917-18. 


Plot. 

1st  cut. 
Yield  per  acre. 

2nd  cut.             3rd  cut. 
Yield  per  acre.  Yield  per  acre. 

4th  cut. 
Yield  per  acre. 

Total  Yield 
per  acre. 

Percent- 
age Yield. 

1  (Check)      .. 
2 

3  '.'. 

4  (Check) 

5  ..         .. 
«                      ..         .. 
7  (Check)       .. 

c.    q.  lb. 

3  1     11 
10    0     10 

7     1       3 

4  19 

2  2     10 
6     2     12 

3  3    15 

t.     c.    q.    lb. 

0  14    0       7 

1  9    3     26 

2  15     3      6 
0     13    3     16 
2     11     1     10 
2     14     2     18 
0     12    0      6 

t.    c.    q.  lb. 
0    14    3     23 
19    0      2 
2     15     1     12 
0     14     2     -20 
2      9     19 
2     17    0     26 
0    13    3     10 

t.     c.    q.  lb. 
0      2    2    20 
0      5    1    12 
0      9    0      7 
0      2     2     20 
0      8    0      4 
0      7     3      7 
0      2    2     20 

t.    c.    q.  lb. 
2     15     0      5 
6     14     1     22 

10      7     2      0 
2     15     2     15 
9     11     1       5 

10      6     1       7 
2     12     1     23 

1000 
243-1 
374-1 
100-0 
350-5 
385-5 
100-0 

Date  of  cuttinf,'  and 
weighing. 

2n(l  Oct., 
1917. 

5th  Dec, 
1917. 

2Sth  Jan., 
1918. 

9th   April, 
1918. 

244    days    for     growing 
period. 

Rainfall,  points 

766 

998 

785 
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3,018  for  growing  period. 

A  More  Extensive  Experiment. 

The  1916-17  results  were  so  satisfactory  that  the  committee  decided  on  a 
larger  experiment  in  duplicate  and  omitting  the  sulphate  of  potash,  which  is 
commercially  unobtainable.  The  area  was  cultivated  cross  ways  with  the 
spring- tooth  cultivator  on  9th  August,  1917,  and  when  applying  the  fertiliser 
on  the  following  day  with  the  wheat  drill,  the  tubes  were  laken  out  and  left 
hanging  to  allow  of  the  even  distribution  of  the  fertiliser  throughout  the 
plots.     All  the  plots  received  a  light  harrowing  on  the  11th  August. 

The  arrangement  of  the  plots  was  as  follows  : — 

Plots  1,  4,  7  (checks).     No  manure. 

2  and  5.      1  cwt.  superphosphate  per  acre. 

3  and  6.      2  cwt.  ,,  ,, 

The  plots  were  2-06  chains  long  and  0'81  chains  wide,  and  thus  were 
approximately  ^  acre  each. 

Three  cuts  were  obtained  from  this  area,  and  the  results  may  be  sum- 
marised thus  : — 

Green  Fodder  Weights,  1917-1><. 


Plot  No. 

1st  cut. 
Yield  per  acre. 

2nd  cut. 
Yield  per  acre. 

3rd  cut. 
Yield  per  acre. 

Total  Yield     - 
per  ai-re. 

Percentage 
Yield. 

\  (Check) 

2        

3        

i  (Check) 

5         

6                   

7  (Check) 

t. 
0 
1 
2 
0 
1 
2 
0 

c.    q. 
15     1 

13  3 
7     2 

11     2 
11     2 
2    3 

14  0 

lb. 
14 

0 
14 
26 
22 
20 

4 

t. 
0 
1 
2 
0 
1 

0 

c.    q.    lb. 

U    1     20 

5     1     22 

11     2     22 

^^,    1    14 

4     0     14 

1     1       6 

17    0    22 

i        t.    C.    (|. 

0    1     1 
0     2     1 
0     2     3 
0     1     0 
0     1     0 
0     2     1 
0     1     1 

lb. 
22 

8 
22 

8 
20 

6 
16 

t.    c.    qr.    lb. 
1     15    1      0 

3  12      2 
5      2     12 

1  8    0    20 

2  17    0      0 

4  6    2      4 
1     12     2     24 

100-0 
187-2 
334-9 
100-0 
192-1 
.277-8 
100-0 

Date  of  cutting     . . 

1st  Dec, 

1917. 

4th  Feb.,  1918. 

9ih  April, 

1918. 

244  d.ays  for  gro 

wing  period. 

Rainfall,  points 

1,675 

1,102 

'241 

3,018  for  growing  i>eriod. 

On  comparing  the  result  of  the  two  experiments  the  advantage  of  the 
yearly  application  of  the  superphosphate  on  such  a  sdil  can  b^  noted,  the 
smaller  plots  having  received  fertilisJM-  two  y<Mrs  in  succession,  but  giving 
greatly  enhanced  yields. 
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Financial  Results. 

Sulpliate  of  potash,  even  at  its  pre-war  price,  is  too  costly  a  top-dressing 
when  compared  with  superphosphate,  and  the  increase  in  yield  due  to  its 
application  is  not  sufficient  to  justify  the  extra  cost  per  acre,  except  perhaps 
on  soils  deficient  in  potash.  The  basaltic  soil  of  Glen  Innes  Farm  has  not 
been  depleted  of  this  constituent. 

At  the  present  time,  when  sulphate  of  potash  is  practically  unobtainable,  it 
is  difficult  to  arrive  at  its  cost  per  acre,  and  it  has  consequently  been  omitted 

from  the  following  ealeulations: 

^  _ 

Second  Year.  First  Year. 


Gi-een  Fodder  Weights 


1  cwt.  super-       2  cwt.  super-     A\erai>e  of  Plots: Average  of  I'lots 
phosphate  per     phosphate  per  (         2  and  5,        |        3  and  6, 
acie.  acre.  ]  1  i-wt.  per  acre,  j  2  cwt.  ]ier  acre. 


Total  yield    . .         

Natural  yield 

t.    c.     f\.     lb. 
C     U     1     22 
2     Tb     1       5 

t.    c.     q.    llj 
10      7     2      0 
2     15     1     24 

t.     c.     i|.     lb: 
2     19  '  1       1 
1     11     1       3 

t.'    C.      ,|.      lb. 

4     14     1     17 
1     10    :>     10 

Diftercjioe  due  to  fertiliser 

3     19    0     17 

7     12    0      4 

1       7     8    20 

3      3     2      7 

Value  of   difference    on    l>asis    of    I5s. 

per  ton. 
Cost  of  fertiliser  at  5s.  per  cwt 

£     s.    d. 
2     19     i 

•0       5     11 

£     s.     d. 
5     14      0 

0     10      0 

£    s.      d 
1      1      0 

0      0      0 

£    s.     d. 
0     10      0 

Profit  from  use  of  fertiliser 

2     14      I 

5       4       0 

0     IG       0 

1    17      8 

It  is  obvious  that  on  such  soils  as  those  at  Glen  Innes  Experiment  Farm, 
and  in  a  season  of  abundant  lainfall,  the  higher  rate  of  application  is  much 
the  more  profitable,  and  this  should  induce  lucerne  growers  to  cai-ry  out 
similar  tests  with  a  view  to  ascertaining  the  effect  of  the  application  of 
superphosphate  under  their  own  climatic  and  soil  conditions. 


Vervain  {Fet^bena  officinalis). 

We  have  hud  a  remarkable  growing  season  in  luiiiiy  parts  of  the  State  from 
spring  to  autumn  1917-18,  and  it  is  a  piry  that  the  history  of  the  weed 
spread  during  that  period  in  New  South  Wales  cannot  be  written.  I  content 
myself  with  a  brief  note  in  regard  to  one  of  them,  which  is  a  native  plant, 
although  also  occurring  in  Europe  and  other  parts  of  the  world. 

This  common  Vervain  is  a  wii-j  unornamental  plant,  with  small  pur-plish 
flowers,  and  this  season  it  has  made  its  appearance  in  enormous  quantities  t)n 
the  western  plains,  the  western  slopes,  the  Riverina,  and  to  a  less  extent  on 
the  tablelands  and  coastal  districts. 

So  far  as  I  know  it  is  a  worthless  plant,  possessing  no  fodder  value,  and  no 
poisonous  properties.  It  seems,  like  many  other  weeds,  to  have  its  cycles  of 
spread,  which  are  connected  doubtless  with  natural  meteorological  conditions. 
It  was  so  abundant  on  the  Dawson  River,  Queensland,  that  Leichhardt,  in  his 
Overland  Expedition  to  Port  Essington  in  1844  (see  his  Journal,  pages  35 
and  36),  gave  the  name  "  Vervain  Plains"  to  large  areas  because  of  the  pre- 
valence of  this  weed. — J.  H.  Maiden. 
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The    Peanuts 

[Coutinuetl  from  page  4:>3.] 


W.   D.  KERLE,  Assistant  Inspector  of  Agiiculture,  and  Experimentalist, 
Hawkesbury  Agricultural  College. 

Uses. 
Few  crops,  if  any,  have   such  a  wide   rdnye  of    usefulness  as  the  peanut. 
The  entire  plant  can  be  profitably  made  use  of :  the  vine  as  stock  food,  tlie 
nut  as  food  for  man  and  beast,  the  husks  as  adulterants  in  food  preparations, 
and  the  roots  for  augmenting  the  soil's  supply  of  nitrogen. 

The  majority  of  people  are  apt  to  regard  the  roasted  nut  as  the  sole  product 
derived  from  the  plant,  but  this  is  only  one  of  a  great  number  of  uses  which 
have  developed  in  recent  years. 

For  a  satisfactory  discussion,  it  becomes  necessary  to  study  its  uses  under 
two  main  headings,  (1)  its  uses  on  the  farm,  and  (2)  its  prepared  products. 

Uses  of  the  Peanut  on  the  Farm. 

The  peanut  is  of  primary  importance  to  the  farmer  as  a  soil-renovating  and 
soil-enriching  crop.  This  is  due  to  the  power  it  possesses  of  assimilating 
atmospheric  nitrogen  and  storing  it  in  nodules  on  its  rootlets,  through  the 
agency  of  certain  microscopic  organisms  (rhizobia).  For  this  purpose  it  is  f)f 
almost  equal  value,  and  will  thrive  undei'  harsher  soil  and  climatic  conditions 
than  the  cowpea.  The  vines,  when  p;f)perly  cured,  make  a  nutritious 
palatable  hay,  useful  for  all  classes  of  stock,  but  being  rich  in  nitrogenous 
matter  they  are  better  fed  combined  with  concentrates  rich  in  carbohydrates, 
as  maize.  The  digestible  coefficients  of  peanut  vine  hay  are  :  protein,  63  ; 
fat,  66  ;  carbohydrates  (nitrogen-free  extract)  70  ;   fibre,  52. 

The  tops  in  their  green  state  make  excellent  forage  for  pigs  and  cattle,  but 
must  be  fed,  at  the  outset,  in  limited  quantities.  A  profitable  method  of 
cultivation  is  to  plant  peanut  seed  between  the  rows  of  maize,  just  prior  to 
the  tasselling  stage.  After  the  maize  is  harvested,  cattle  are  turned  in  to  eat 
the  maize  stalks  and  the  peanut  tops,  and  later  pigs  to  unearth  the  nuts  that 
will  have  formed. 

From  1  to  3  tons  of  hay  may  be  obtained.  The  tops  may  be  mown, 
cocked,  and  thoroughly  dried  before  storing,  the  nuts  being  then  harvested 
for  market  or  stored  for  feeding  purposes.  The  entire  plant  may  be  cured 
and  fed  to  cattle,  either  whole  or  in  a  charted  condition.  As  such  it  prac- 
tically forms  a  balanced  ration  for  a  milch  cow  ;  and  has  proved  superior  to  a 
ration  composed  of  ordinary  hay  and  maize  as  a  feed  for  horses. 

The  value  of  peanuts  for  feeding  to  pigs  has  been  clearly  demonstrated  by 
repeated  experiments  in  the  United  States  of  America.  At  the  Alabama 
Ex]ieriment  Station,*  Gray,  Duggar,  and  Ridgeway  found  that  1  acre  of  good 

•  Farmers'  Bulletin,  431,  U.S.  Dep.  of  Agric. 
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peanuts  was  equal  to  about  3,200  lb.  of  maize  in  feeding  value,  and  that  pigs 
getting  1-6  lb.  of  maize  daily  and  f'lraged  in  a  peanut  field  gained  0'9  lb.,  as 
against  0-7  lb.  gained  when  fed  on  3*8  lb.  maize  only.  Duggar  also  found* 
that  hogs  turned  into  a  peanut  field  gained  100  lb.  from  190  lb.  of  maize  and 
140  lb.  of  peanuts  together  with  the  vines.  He  also  reports  various  trials 
in  which  peanuts  returned  from  225  lb  to  432  lb.  of  pork  per  acre  when  fed 
with  skim-milk,  maize,  &c.  The  same  station  also  made  the  following  com- 
parison of  foodstuffs  required,  with  pasturage,  to  produce  1  lb.  of  pork  : — 
Peanuts,  1*77  lb.  8weet  Potatoes,  3-13  lb. 

Cowpeas,  3  07  lb.  Sorghum,  3*70  lb. 

At  the  Arkansas  Experiment  Station!  Bennett  found  that: — 
1  acre  of  peanuts  gave  a  gain  of  1,252  lb. 
1        ,,       maize  ,,  436  lb. 

At  Georgia  Experiment  Station^  Flint  reported  that: — 
274  lb.  maize  and  shor's  produced  56  lb.  of  gain. 
254  ,,  449  lb.  skim-milk  produced  76  lb.  of  gain, 

160  „  Jth  acre  Spanish  peanuts  produced  71  lb.  of  gain, 

ITie  peanuts  were  pulled  daily  and  fed  to  the  pigs  ;  equally  as  good  results 
would  have  b^en  obtained  from  foraging  the  crop. 

The  foregoing  results  of  carefully-conducted  experiments  are  convincing 
evidences  of  the  suitability  of  the  peanut  for  pork  production.  The  pork  of 
pigs  fattened  solely  on  peanuts  is,  however,  soft  and  oily,  and  the  larJ  is  of 
so  low  a  melting  point  as  to  be  solid  only  in  the  coldest  weather.  This  can 
be  remedied  by  feeding  in  moderation,  and  finishing  off  on  maize.  That  it  is 
not  a  serious  defect  is  proved  by  the  fact  that  the  famous  Smithfield  hams 
and  bacons  come  from  pigs  fed  partially  on  peanuts.  The  most  economical 
method  of  feeding  to  pigs  is  to  cut  the  lops  for  hay,  and  hurdle  off  the 
field  in  sections,  turning  in  the  hogs  for  a  limited  time  each  day  to  harvest 
the  nuts.  This  will  decrease  wastage  and  ensure  a  minimum  of  injury  to  the 
physical  condition  of  the  soil.  Peanut  cake  or  meal  is  a  valuable  concen- 
trated food  for  pigs,  especially  when  fed  in  combination  with  foods  containing 
less  od  and  nitrogenous  constituents. 

Taking  into  consideration  the  e\se  with  which  the  crop  can  be  grown,  the 
readiness  with  which  pigs  harvest  and  fatten  on  it,  the  excellent  forage 
derived  from  the  vines,  and  the  improvement  to  the  soil,  the  possibilities  of 
the  peanut  for  pig-raising  are  apparent. 

Pigs,  cattle,  horses,  and  sheep  relish  and  thrive  on  peanuts,  and  the  crop 
has  proved  of  considerable  value  for  fattening  poultry  for  market. 

The  Prepared  Products. 

Practically  the  only  trade  done  in  Australia  is  in  roasted  peanuts,  but  in 
other  countries  the  nuts  have  a  wide  range  of  utility.  Only  those  of  the 
highest  grade  produced  by  the  cleaning  and  grading  factories  are  used  for 

*  Farmers'  Bulletin,  93,  122,  U.S.  Dep.  of  Agric. 
t         „  „  54, 
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roasting  purposes.  Roasting  plants  have  already  been  established  in"  New- 
South  Wales,  where  the  nuts  imported  by  Chinese  merchants  from  Oriental 
countries  are  treated.  The  roasting  j)rocess  is  a  simple  one,  dependent  mainly 
■on  a  uniform,  even  heating  of  the  pods.  For  roasting  small  quantities,  Dr- 
Smith,  an  American  farmer  on  the  Murrumbidgee  Irrigation  Area,*  suggests 
the  use  of  a  carbide  drum  with  handles  attached  to  the  ends  :  it  .should  be 
filled  with  peanuts  to  two-thirds  of  its  capacity,  and  made  to  revolve  slowly 
•over  a  trench  fire.  Roasting  will  occupy  fifteen  to  thirty  minutes,  and  is 
•complete  when  the  nuts  have  turned  slightly  brown  in  colour.  A  drum  of 
this  kind  will  roast  30  to  35  lb.  of  peanuts  at  one  time. 

There  is  a  good  market  in  New  South  Wales  for  first-grade  roasting  pea- 
nuts, which,  if  marketed  in  a  satisfactory  manner,  would  be  purchased  by 
merchants  in  preference  to  importing  from  the  East.  Samples  of  the  nuts 
grown  at  various  experiment  farms  in  the  State  were  submitted  to  several  of 
the  leading  Chine-ie  merchants  and  importers  of  Sydney,  who  staterk  their 
willingness  to  give  3d.  per  lb.  for  the  Valencia  and  2^d.  per  lb.  for  Spanish, 
which,  taking  into  consideration  the  heavier  weight  of  the  latter  variety,  is 
-equivalent  to  practically  the  same  price  per  bushel.  Even  at  these  prices, 
which  were  given  some  years  ago  and  which  are  decidedly  low,  there  is  a 
.good  margin  of  profit  for  the  grower. 

There  is  an  extensive  trade  done  in  the  United  States  in  salted  and  l>lanched 
nuts.  Salted  nuts  are  prepared  by  shelling,  roasting,  and  salting  high  grade 
nuts.  Blanched  nuts  are  employed  largely  for  table  use,  and  in  the  manu- 
facture of  peanut  butter  and  high  grade  confectionery.  They  are  prepared  by 
iirst  roasting  in  the  shell,  with  the  object  of  retaining  the  nutty  flavour. 
After  cooling  the  nuts  are  shelled,  and  then  fanned  to  remove  the  shells  and 
husks  ;  they  then  go  to  the  blanching  machines,  which  remove  all  the  skins 
from  the  kernels  and  drop  them  on  to  screens,  where  the  broken  nuts 
-are  separated.  They  are  then  hand-picked,  all  the  small  and  unblanched 
nuts  being  removed,  leaving  the  finished  product  with  which  we  are 
familiar. 

The  confectionery  trade  absorbs  large  quantities  of  nuts  in  the  manufacture 
•of  candies,  brittle  "  l)urnt  almonds,"  nut  chocolate,  &c.,  or  in  conjunction 
"with  other  nuts,  popcorn,  puffed  rice,  &c.  They  are  also  used  largely  in  the 
jpreparation  of  vegetarian  "  meats." 

A  product  of  the  peanut  which  is  in  increasing  demand  is  "  peanut  butter." 
It  is  manufactured  by  preparing  the  nuts  as  when  blanching,  and  reducing  to 
a  pvdp  by  special  grinding  machinery.  Salting  can  be  done  in  the  process, 
but  it  is  frequently  left  to  the  consumer  to  salt  to  his  requirements.  It  is 
sold  in  tightly-sealed  bottles  or  tins,  and  forms  a  very  pleasant  article  of  diet. 
There  ai'e  in  the  United  States  numerous  factories  equipped  with  special 
machinery  capable  of  turning  out  many  tons  of  peanut  butter  per  day. 
The  Spanish  variety  is  greatly  in  demand  for  making  this  much-relished 
preparation. 

*  Irrigation  Record,  1914. 
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Peanut  oil  is  one  of  the  leading  food  produr^ts  of  the  world.  France  uses 
16,000,000  gallons  of  edible  oil,  and  soap  manufacturers  utilise  23,000,000 
gallons  of  low  grade  oil,  per  annum,  Germany,  under  pre-war  conditions, 
used  6,000^000  gallons  of  high  grade  oil.  The  United  States  of  America 
imports,  above  her  own  manufactures,  1,500,000  gallons,  the  major  portion  of 
which  is  used  in  the  manufacture  of  oleomargarine.  Oil  mills  have  been 
established  in  all  the  principal  peanut-growing  districts  of  the  States.  The 
machinery  used  in  cotton  oil  mills  can,  with  but  slight  modifications  and 
adjustments,  also  be  used  for  expi'essing  peanut  oil.  The  oil  of  highest  grade 
is  produced  by  thoroughly  cleaning,  shelling  and  de-germing  the  nuts  before 
pressing.     The  first  cold  pressure  yields  up  to  20  per  cent,  of  fine  oil  ;  a  second 

cold  pressure  may  next  be  given,  or 
the  nuts  may  be  slightly  warmed  and 
then  pressed,  giving  from  7  to  10  per 
cent,  of  a  less  valuable  oil.  The  resi- 
due, tempered  by  heat,  may  be  sub- 
jected to  three  or  four  pressings 
before  all  the  oil  is  finally  extracted. 
(Fig.  16.)  The  oil  resulting  from  the 
first  cold  pressure  is  almost  ei^ual  to 
liigh  grade  olive  oil.  It  is  sweet, 
palatable  and  clear,  and  may  be  used 
for  every  purpose  to  which  olive  oil 
is  applied  ;  in  fact,  large  quantities 
of  peanut  oil  are  substituted,  un- 
known to  the  consumers,  for  olive  oil. 
The  oil  obtained  from  the  second 
and  third  pressings  requires  to  be 
refined  before  it  is  suitable  for  culi- 
nary purposes,  or  for  the  manufac- 
ture of  oleomargarine.  As  the  unre- 
fined product  it  is  largely  utilised  for 
soap-making.  The  sci'eenings  from 
peanut  butter  manufacture,  together 
with  the  by-products  of  the  shelling 
factories,  are  utilised  in  the  produc- 
tion of  low  grade  oil. 
Frt  (juently  the  lower  grade  nuts  are  pressed  without  shelling,  yielding  a 
satisfactory"  oil  for  soap-making  and  a  meal  suitable  for  stock  feed,  containing 
28  per  cent.  jDrotein,  8  per  cent,  fat,  and  40   per  cent,  carbohydrates. 

One  ton  of  nuts  so  pressed  will  yield  l,o50  lb.  of  meal.  Besides  its  extensive 
use  for  culinary  purposes  and  for  the  manvifacture  of  oleomargarine  and  soap, 
peanut  oil  is  largely  used  in  European  countries  as  a  lubricant  and  lighting  fluid. 
One  ton  of  peanuts  will  yield  80  gallons  of  oil  and  750  lb.  of  meal,  although 
some  factories  will  only  press  60  to  65  gallons  per  ton,  their  equipment  being 
insufficient  to  get  the  higher  results. 
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A  very  valuable  by-product  of  peanut  oil  nvaiiufaeture  is  peanut  meal  or 
cake,  which  is  the  residue  that  remains  after  the  oil  has  been  expressed.  By 
analysis  this  has  been  shown  to  be  one  of  the  richest  of  known  foods,  particu- 
larly as  regards  the  amount  of  crude  protein  it  contains  (see  TaV)le  II,  p.  4'i-! 
of  the  June  issue).  Results  of  numerous  experiments  conducted  in  vai'ious 
parts  of  the  world  have  proved  it  to  be  an  excellent  foodstuff  for  all  classes 
of  stock,  particularly  when  fed  in  combination  with  other  feeds  rich  in 
carbohydrates.'  Low-grade  peanut  meals  are  made  from  the  waste  pioducts 
of  peanut  factories.  These  ma}'  consist  of  broken  and  undersized  nuts,  genus, 
hull-',  and  husk  coverings  wliicli  when  ground  form  a  very  jmlatable  meal. 

The  high  nitrogen-content  of  the  germs  ha;:  a  tendency  to  send  by-products 
raBcid,  wliich  is  the  oidy  oojection  to  their  use.  This,  however,  can  be 
obviated  by  not  keeping  a  stock  on  h;ind  for  longer  than  two  months. 

Peanut  hulls  are  comparatively  ricli  in  food  constituents,  and  are  sometimes 
ground  and  used  as  roughage,  or  for  adulterating  stock  food  preparations. 
They  are  suitable  for  bedding  down  stock,  and  being  rich  in  fertilising 
constituents  benefit  the  soil  if  distril>uted  on  the  land  with  the  manure. 

Departmental  Trials  with  Peanuts. 

In  June,  1912,  the  Dej^artment  of  Agriculture,  Wasliington,  U.8.A.,  in 
compliance  with  a  recjuest  from  the  Xew  South  Wales  Department,  forwarded 
5  lb.  each  of  the  seed  of  the  three  varieties,  Spanish,  Valencia,  and  Virginia 
Bunch.  These  were  forwarded  to  Hawkesbury  Agricultural  College  and 
(rtafton  Experiment  Farm  for  trial.  Trials  have  been  conducted  annually  at 
these  institutions  since  1912,  and  at  Y'anco  Experiment  Farm  since  1914. 

(a)  Hawkesbury  Agricultural  College. — Previous  to  the  trials  with  tlie 
imported  v^arieties  above  mentioned,  experiments  were  carried  out  with  four 
others,  i.e.,  Gambia,  Rufis(jue,  Conmion,  and  Momlmssa,  obtained  in  1906 
from  Bombay,  India.  They  proved  unsuitable  for  our  conditions,  and  trials 
were  discontiimed  after  a  period  of  three  years. 

The  experiments  with  the  American  nuts  have  been  conducted  since  1912 
on  a  light,  greyish,  sandy  loam,  uniform  in  character.  It  is  almost  an  ideal 
soil  for  ]>eanut  culture,  but  the  climate  is  too  uncertain — the  summer  often 
too  moist,  the  temperatures  too  \ari.able,  and  the  autumn  usually  too  wet  iov 
successful  harvesting. 

The  first  trial  was  sown  on  6th  October,  1912,  and  included  a  variety 
which  had  been  grown  in  the  State  for  a  number  of  years,  which  was  called 
Tjocal.  The  seed  germinated  excellently,  and  made  good  growth  in  November, 
but  suffered  rather  from  hot  dry  winds  in  December  and  January.  Heavy 
rains  in  May  and  June  (1913)  caused  a  large  percentage  of  all  varieties  to  rot 
in  the  ground  before  they  could  be  harvested,  and  the  yields  unfortunately 
were  not  obtained.  They  showed  themselves,  however,  to  be  %vorthy  of 
further  trial. 

In  191;'.  and  1914  the  experiments  were  continued,  but  no  yields  were 
recorded. 
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In  1915  the  trial  was  sown  on  20th  September.  That  year  proved  to 
be  the  driest  ever  recorded  in  the  district,  only  16*725  inches  of  rain  being 
recorded  in  the  year,  and  11*40  inches  during  the  course  of  the  experiment. 
Further  trials  were  made  in  1916,  the  plots  being  sown  on  16th  November. 
The  season  was  exceptionally  wet  in  the  spring  and  summer,  and  dry  in  the 
autumn.  Dui'ing  the  growth  of  the  crop  16-840  inches  of  rain  Avere 
recorded. 

The  yields  of  these  two  years,  the  only  ones  obtained  since  the  commence- 
ment of  the  trials  in  1912,  were  as  follows  : — 


Variety. 

1915. 

1916. 

Averag-e 
Yield  of 

Yield  per  acre. 

Yield  per  acre. 

Weight  of  Hay. 

Peanuts. 

Valencia... 
Spanish   ... 
Local 

c.     (|.   lb. 
5     0     0 

4  3     0 

5  1     0 

bus. 

28-00 
17-73 
29-40 

c.     q.     lb. 

13     2      0 

12     3     12 

9     3     IS 

bus. 
68-75 
48  00 
501 1 

t.     c.    q.      lb. 
1113 
1     0     3     21 
15     10 

bus. 
48-38 
32-87 
39  76 

The  results  at  this  Farm  favour  the  Valencia  variety.  .Vlthough  Local 
appears  to  be  prolific,  it  invariably  produces  a  big  percentage  of  unfilled, 
pods.  The  experiments  indicate  that  the  crop  is  a  risky  one  in  this  locality, 
owing  to  the  uncertain  nature  of  the  climate. 

(6)  Grafton  Experiment  Farm. — The  first  sowing  of  the  varieties  Valencia,. 
Spanish,  and  Virginia  Bunch  was  made  on  13th  September,  1912,  on  a  red 
basaltic  clay  loam,  apparently  uniform  in  character.  The  season  that  vear 
was  a  comparatively  moist  one,  22-34  inches  of  rain  being  recorded  during 
the  growth  of  the  crop.  The  relatively  low  jields  obtained  were  due  to  weed 
growth,  and  consequent  checking  of  the  plants,  rather  than  to  seasonal 
conditions. 

On  9th  October,  1913,  plots  were  again  sown,  and  this  season,  contrary  to- 
the  last,  was  a  dry  one,  only  10-92  inches  of  rain  being  recorded,  and  the 
plants  received  many  checks.  The  growth  under  such  adverse  conditions  was 
however,  extraordinary  and  the  yields  phenomenal. 

In  August,  1914,  samples  of  the  varieties  were  tested  to  determine  their 
value  for  roasting,  and  Virginia  Bunch  was  found  to  be  inferior  in  flavour 
and  quite  unsatisfactory.  It  was  decided  that  further  trials  with  it  were 
unwarranted.  The  Valencia  variety,  however,  was  regarded  as  approaching 
nearest  to  the  requirements  of  the  trade,  and  more  extended  trials  were  con- 
sidered advisable.  Accordingly,  an  increased  acreage  was  sown  on  3rd 
November,  1914.  The  rainfall  during  growth  was  14-18  inches.  It  was 
very  dry  at  the  time  of  flowering  and  of  setting  the  pods,  and  this  militated, 
against  high  yields  being  obtained.  However,  the  plant  proved  its  drought- 
resisting  qualities.  The  yield  of  95^  bushels  per  acre  of  marketable  nuts  wa.^ 
very  satisfactory,  considering  that  34  bushels  is  the  average  yield  in  the 
United  States,  and  60  bushels  is  considered  very  good. 
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The  high  content  of  iron  in  the  .soil  on  which  these  experiments  were  con 
ducted  has  the  eftect  of  staining  the  shells  a  dirty  brown  colour,  which 
considerably  depreciates  their  market  value  for  roasting.  It  was  deemed 
advisable  to  sow  elsewhere,  and  on  28th  September,  1915,  they  were  sown  on 
the  "  poor  land  "  of  the  farm.  This  is  a  sandy  loam,  greyish  in  colour,  with 
a  well-drained  clay  subsoil.  Thick  ti-tree  s(!rul>  was  clearefl  from  this  soil, 
and  the  ground  first  ploughed  in  Februar}',  191.5.  Of  each  of  the  three 
vai-ieties,  Spanish,  Valencia,  and  Local,  L  acre  was  sown.  The  season  was  one 
of  extremes,  drought  conditions  obtaining  in  the  first  three  months  of 
growth  and  heavy  raonsoonal  rains  at  frequent  intervals  for  the  remainder. 
The  rainfall  during-the; period  of  the  trial  was  24-85  inches,  of  which  only 
1*81  inches  fell  in  the  first  three  months.  The  imported  varieties  withstood 
the  severe  test,  but  Local  suffei*ed  severely. 

The  following  table  summarises  the  results  of    the  experiments  at  thia 
farm  : — 


Season. 

Valencia.          Spanish. 

liocal. 

Virginia 
Bunch. 

Weight  per  bushel 

22  lb.                 .30  lb. 

22  1b. 

22  1b. 

1912     

1913 

1914     

1915     

bus. 
19-84 
65-44 
95-50 
112-50 

bus.               bus.              bus. 

18-50           32-32 

66-33           124-55 

1-ii  00           36-75           .'^.... 

In  1915  the  following  yields  of  hay  per  acre  were  obtained : — 

t.       c.     q.     lb. 

Valencia 2       B     2       8 

Spanish  ...  ...      1        5     0     16 

Local     0     12     2     24 

It  is  worthy  of  note  how  rapidly  the  yields  have  increased,  due  rather  if> 
acclimatisation  of  varieties  than  to  seasonal  influences. 

The  results  are  convincing  evidence  of  the  suitability  of  the  North  Coast 
for  the  crop.  There  are  large  areas  of  land  in  that  district  capaV)le  of  pro- 
ducing high  yields  of  marketable  nuts.  The  climate,  too,  is  all  that  could  be 
desired — ^an  early  spring,  a  warm  moist  summer  usually  free  from  severe 
drought,  and  an  autumn  with  little  precipitation  to  injure  the  vine  and  nuts 
at  harvest  time.  If  the  peanut  industry  develops  in  New  South  Wales  as  it 
should,  then  the  North  Coast  will  be  found  to  contribute  largely  to  the  annual 
output,  for  in  no  other  portion  of  the  State  do  soil  and  climate  so  nearly 
approximate  the  ideal.  The  cost  of  production  is  estimated  to  be  less  than 
the  value  of  the  forage  produced,  exclusive  of  the  nuts  obtained,  and  the  •cpop 
may  therefore  be  recommended  to  North  Coast  farmers  for  trial  on  small 
areas  or  on  land  deficient  in  humus  or  nitrogen. 

(c)  Yanco  Experiment  Farm  {under  Irrigation). — Trials  with  the  American 
peanuts  in  comparison  with  Local  were  first  conducted  in  1914.  The  season 
was  a  very  dry  one,  and  from  15th  October  to  May,  1915,  .seven  irrigations 
were  given.     The  soil   on  which  the  trials  have  been  conducted   is  a  stiff 
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reddish  clay  loam,  typical  in  colour  of  the  majority  of  the  Murrumbidgee 
Irrigation  Area.  Such  soils  ax-e  probably  unsuitable  for  the  production  of 
marketable  nuts  for  roasting,  owing  to  the  staining  of  the  pods  and  the 
present  prejudice  against  any  but  a  bright-coloured  nut. 

Oti  22nd  September,  19 lo,  the  trials  were  continued.  The  season  was,  for 
the  most  part,  hot  and  dry,  and  irrigations  were  given  about  once  in  twelve 
days  during  the  hottest  months,  and  with  intervals  of  twenty-one  days 
during  the  cooler  period.     The  yields  obtained  for,  the  two  years  were  : — 


19i4. 

1915. 

Peanuts.          «eiyhts. 

NarietA. 

Yield  per 
acre. 

Yield  iier       Yield  of  Hay  per 
acre.                     acre. 

1        bus.              bus. 
V^alencia         ...         4100          107-73 
Spanish           ...         S4  00            27-00 
Local                  j       60-00          117-81 

t.  c.    (J.  lb. 
2     5    0     11 

1  3    3      2 

2  1     0     IG 

,  bus. 
74-37 
.15 -55 

88-91 

lb. 
22 
30 
22 

The  yields  at  this  farm  have  not  been  very  consistent,  but  at  the  same 
time  some  extraordinarily  high  ones  have  been  obtained  ;  these  indicate  the 
suitability  of  the  crop  to  soil,  climate,  and  irrigation.  Similar  results  have 
been  obtained  by  several  farmers  within  the  Area.  If  the  market  were 
assured,  peanut-growing  Avould  become  an  important  industry  in  this  portion 
of  the  State,  particularly  the  production  of  nuts  for  the  manufacture  of 
by-products,  such  as  peanut  oil,  peanut  butter,  &o.,  for  which  the  staining  of 
the  shells  is  no  detriment.  For  the  present  it  can  be  recommended  to  farmers 
for  improving  and  renovating  their  soils,  and  as  a  feed  for  pigs,  especially  if 
the  foliage  is  cut  and  cured  and  the  pigs  turned  in  to  forage  for  the  nuts. 
Hogs  will  fatten  quicker  on  peanuts  than  any  other  class  of  food,  but  they 
must  be  finished  off  with  a  grain  rich  in  carbohydrates,  such  as  maize,  for,  as 
already  explained,  peanuts  have  a  tendency  to  produce  a  soft  and  oily  pork. 

Prospects. 

The  trials  conducted  by  the  Department  of  Agriculture  have  demonstrated 
that  high  yields  of  peanuts,  suitable  for  any  branch  of  the  trade,  can  be 
produced  in  this  State.  In  other  States  of  the  Commonwealth  there  are 
thousands  of  acres  of  suitable  land,  with  climatic  conditions  eminently  fitted 
for  the  production  of  peanuts.  There  is  no  reason,  as  far  as  these  factors  are 
concerned,  why  the  industry  should  not  become  just  as  important  here  as  in 
the  United  States  of  America.  While  admitting  that  the  Australian  labour 
costs  are  much  higher  than  those  of  the  United  States  of  America,  the 
industry  may  be  placed  upon  a  profitable  basis  by  the  importation  of  labour- 
saving  machinery. 

At  present  the  market  for  peanuts  is  limited,  but  150,000  bushels  are 
imported  per  annum  from  China  and  Japan,  and  are  worth  approximately 
£30,000.  The  market  is  controlled  by  Chinese  merchants,  who  naturally 
prefer  nuts  imported  from  the  East,  but  who  have  expressed  their  willingness 
to  use  locally  grown  nuts  if  equal  in  quality. 
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The  duty  on  peanuts  is  2d.  per  lb.,  and  the  cost  to  Chinese  merchants 
before  the  war  was  4|d.  per  lb.  duty  paid,  and  their  retail  price  after  roasting 
4|d.  per  lb.  The  import  duty  would  need  to  be  increased  to  give  encourage- 
ment to  local  growers,  who  should  realise  5d.  or  6d.  per  lb.  f  .o.r.  Sydney.  At 
these  prices  the  gross  return  per  acre  from  suitable  ground  in  a  normal 
season  would  be  from  £50  to  £60. 

The  nuts  imported  for  roasting  are  unifonii  in  sha})e  and  very  clean,  and 
local  farmers  can  only  hope  to  compete  with  Oriental  growers  by  copying 
their  example  and  submitting  only  well  graded  nuts  of  a  bright  clean 
appearance  and  free  from  soil. 

The  market  at  present  is  particularly  good  owing  to  the  uncertain  freight^ 
but  post-war  conditions  should  not  be  any  the  less  favourable  to  the  growth 
of  the  industry. 

The  quantity  of  peanut  oil  imported  into  Australia  per  annum  is  very 
considerable,  and  there  is  a  big  industry  to  be  worked  up  in  this  branch  of 
the  trade.  There  is  a  duty  of  2s.  6d.  per  gallon  on  all  vegetable  oils  imported 
for  edible  purposes.  Large  importations  of  crude  vegetable  oils  for  soap- 
making  are  also  made  each  year,  which  are  denatured  in  bond,  and  when 
so  treated  come  in  at  6d.  per  gallon.  There  are  no  niills  in  Australia  for 
expressing  peanut  oil,  but  there  are  several  large  firms  crushing  linseed,, 
coj^ra,  castor  beans,  itc,  who,  with  but  slight  modifications  to  their  machinery, 
could  crush  peanuts  if  sufficient  inducement  offered. 

Farmers  do  not  realise  sufficiently  the  value  of  the  peanut  as  a  fattening 
crop  for  pigs  and  a  fodder  crop  for  all  live  stock,  or  that  it  will  produce 
profitable  crops  on  soils  of  a  light  sandy  nature  too  poor  to  grow  other 
summer  crops  successfully. 

The  factors  which  would  seem  to  indicate  that  the  peanut  industry  could 
be  placed  on  a  profitable  basis  in  this  State  may  be  summarised  as  follows  : — 

1.  There  are  large  areas  of  suitable  land. 

2.  The  climatic  conditions  are  favourable. 

0.  There  is  an  extensive  market  for  nuts  of  good  quality  for  roasting 

and  confectionery. 
4.  There  are  large  quantities  of  edible  and  crude  peanut  oil  imported 

annually  which  could  be  produced  locally, 
.j.  The  leading  importers  are  prepared  to  use  locally  grown  nuts  if  the 

quality  is  equal  to  the  imported  article. 
G.  The  protection  afforded  by  the  import  duties  of  2d.  per  lb.  on  nuts 

and  2s.  6d.  per  gallon  on  edible  oil,  with  the  possibility  of  increased 

duty  when  the  area  of  production  warrants  it. 
7.   Excellent  machines    for   handling  in  all   stages  of  the  industry  are 

procurable  from  o\erseas. 
J^.  The  uses  to   which  the  peanut  is  put  are  ever  increasing,  and  the 

demand  greater  each  year. 
9.  It  is  of  considerable  value  on  the  farm  holding  as  a  soil-renovating 

crop  and  a  quick-fattening  fodder  for  all  classes  of  stock. 
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Sheep  and  Wool  for  Farmers* 

CROSS-BREEDING  EXPERIMENTS. 

The  Wool  and  Mutton  Type. 

[Continued  from  Volume  XXVII,  page  407.] 


J.   VVRENFORD  MATHEWS. 

BATHURST  EXPERIMENT  FARM  RESULTS. 

A  SUMMARY  of  the  results  of  the  trials  which  have  been  conducted  at  this 
Farm  may  now  be  undertaken.  Bathurst  constitutes  the  third  farm  at 
which  these  investigations  are  being  conducted.  Reports  have  previously  been 
published  giving  particulars  of  four  years  at  Wagga*  and  five  years'  results  at 
Cowra.f  Published  two  years  later,  the  present  summary  embraces 
altogether  seven  years'  work.  This  comprises  four  years'  records  at  the  lamb 
stage  and  for  the  mating  periods  of  1911,  1912, 1913,  and  1914,  together  with 
a  similar  record  of  the  development  of  the  sheep  at  more  advanced  stages, 
viz.,  1  year  4  months,  2  years  4  months,  3  years  4  months,  and  4  years  4 
months,  and  for  the  periods  1912-1915,  1913-1916, 1914-1917  for  both  ewes 
and  wethers. 

Seven  years'  records  are  shown  for  the  lambs  born  in  1911,  six  years 
records  for  those  dropped  in  1912,  and  similarly  five  years  for  those  born  in 
1913  and  four  years  for  1914  in  progressive  order  of  increase  and  yearly 
development. 

For  the  purpose  of  explanation  and  comparison,  it  might  be  repeated  for 
the  benefit  of  later  readers  that  the  Longwool  rams  under  review  were  in  the 
first  instance  mated  with  the  Merino  ewes  for  four  successive  years.  The 
.sheep  were  joined  during  December  and  January  each  year,  so  that  the  lambs 
<lropped  in  1911  were  three  years  old  when  the  weights  of  those  born  in  1914 
were  recorded.  The  development  of  the  sheep  at  the  older  ages  has  also 
been  recorded. 

Scope  of  the  Investigations 

The  stipulated  pei'iod  over  which  the  tests  were  to  be  conducted  was  five 
years  and  four  months.  A  check  was  kept  on  both  the  wether  and  ewe 
progeny.  Upon  attaining  that  age  the  wetheis  were  each  year  disposed  of, 
or  otherwise  eliminated  from  the  trials.  The  ewes,  however,  were  retained 
for  breeding  purposes,  and  as  at  the  younger  ages,  a  record  was  kept  of  their 
■development  untd  the  lambs  dropped  in  1914  reached  the  stipulated  age. 

*  Vol.  XXV,  February,  June,  July,  and  August,  1914. 
+  Vol.  XXVII,  May  and  June,  1916. 
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The  trials  could  not  l)e  carried  out  at  Bathurst  on  as  extensive  a  scale  as  at 
Wagga  and  Cowra,  owing  to  the  limited  area.  The  same  methods  were 
adopted  as  at  the  other  two  experiment  centres,  making  due  allowance  for 
tlie  difference  in  district  and  climate,  as  well  as  slight  modifications  in 
feeding. 

Methods  of  Feeding  and  Management. 

The  Fai-m  comprises  an  area  of  600  acres,  but  includes  no  natural  pasture, 
so  that  th8  feed  has  to  be  produced  en  the  Farm.  The  arable  land  available 
for  sheep  consists  of  about  500  acres,  and  over  a  period  of  seven  years  the 
number  carried  averaged  34:8. 

The  ewes  were  mated  as  soon  as  the  main  cereal  crops  were  harvested,  and 
were  run  on  the  stubbles,  usually  available  early  in  January.  Rape  and 
barley,  or  rape  and  oats,  were  sown  during  February,  to  provide  winter  feed. 
This,  when  seasons  were  favourable,  was  fit  to  graze  in  April,  and  by 
alternately  feeding  off  the  paddocks  an  abundance  of  fodder  was  available 
from  April  to  October.  The  general  practice  has  been  to  dispose  of  the 
second-cross  lambs  in  the  spring.  This  allowed  of  the  fodder  crop  residues 
being  ploughed  in  and  the  land  fallowed  for  the  succeeding  year's  wheat  crop. 
During  the  interval  the  sheep  were  kept  on  the  stubbles,  while  during  the 
summer,  luct-rne  occasionally  afforded  a  green  picking.  The  winter  fodder 
crops  carried  from  five  to  six  sheep  per  acre  in  normal  seasons. 

During  cold  winter  nights  the  pasture  feed  is  supplemented  by  cavings  and 
beeswing  cliaff  from  the  threshing  machines,  mixed  with  molasses. 

The  appended  tables  give  the  plan  of  mating  and  the  scope  of  the  investi- 
srations  at  this  Farm. 


Cross-brekding  Experimej^ts  with  .Sheep  at  Bathurst 
Experiment  Farm. 

Table  I — For  Wool. — Rate  of  increase  from  150  Merino  Ewes  when 
mated  with  Longwools  (Bi'itish  Breeds)  for  a  period  of  four  years,  and 
indicating  how  the  progeny  may  be  disposed  of  each  year  during  that 
period. 


No. 

:  1911. 

1912. 

Merino 
Ewes. 

Cross-brtds. 

Merino 

Ewes. 

Cross-breds. 

Increase  estimated  at 
70  per  cent. 

Ewes.  1        Wethers. 

Increase  estimated  at  70  ptr  cent. 

Ewes.                              Wethers. 

To            To 

To 
Keep. 

Keep.                   .-^ll. 

Keep. 

Keep.       Sell. 

Increase.  1  Total.      Increase. 

Increase.     Total 

Lincoln 

Leicester    . . 
Border  Leicester . . 

1 
1 
1 
3 

50 
.-)0 

IS          n 

18       i       11 

1 

18      1      11 

6 
6 
6 

50 
50 
50 

18 
IS 
18 

3U              U 
36             11 
36     j        11 

6 

12 
12 
12 

Totals 

150 

bi       1       Zi 

IS      i       150 

54 

108     1        33 

18 

36 
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Table  I  —  For  Wool — continued. 


No. 

1913. 

1911. 

Merino 

Ewes. 

Cross-breds. 

Merino 
Ewes. 

Cross-breds. 

Increase  estimated  at  70  per  cent. 

Increase  estimated  at  70  per  cent. 

Breed  of  Rams. 

Ewes. 

Wethers. 

Ewes. 

Wethers. 

Keep 

Sell 

Keep. 

Keep. 

Sell. 

In- 
crease. 

Keep. 

In- 
crease. 

Total 

In- 
crease. 

In- 
crease. 

Total. 

In- 

crease. 

Total. 

creLse.   ^otal. 

Lincoln 
Leicester   . . 
Border  Leicester.. 

1 
1 
1 

50 
50 
50 

18 
18 
18 

54 
54 
54 

11 
11 
11 

6 
6 
6 

18 
18 
18 

50 
50 
50 

18 
18 

18 

72           11 

72           11 
72          11 

6           24 
6           24 
6           24 

Totals 

3 

150 

54 

162           33 

18 

54 

l.iO 

54 

216 

33 

18    j      72 

Table  II — For  Early  Lambs. — How  the  above  216  (estimated)  cross-bred 
ewes  may  be  utilised  in  the  raising  of  early  lambs,  which  should  be 
marketed  at  from  four  to  five  months,  for  a  period  of  four  years. 


No.  of 
Rams. 

1912. 

No.  of 
Rams. 

1913. 

Cross. 

.   Gross.    ■       ' 

Breed  of  Rams. 

Lincoln-     Leicester- 
Merino.       Merino. 

Border 
Leicester- 
Merino. 

Total. 

Lincoln- 
Mefiiio. 

-Sf'£»? 

Total. 

No               No. 

av.ailable,  available, 

18.    ,           18. 

No,   " 
available, 
18.  • 

54. 

No. 

available, 
36. 

No.             .No. 

available,   available, 

36.               36. 

.108. 

Southdown 
Shropshire 
Dorset  Horn 

1 

1 
1 

6 
6 
G 

6 
6 
6 

6 

6 
6 

18 
18 
18 

1 

1 
1 

12 
12 

12 

12 
12 
12 

12 
12 
12 

3(i 
36 
36 

Totals 

3 

IS 

i8 

18 

54 

3               36 

36 

36 

108 

No.  of 
Rams 

1914. 

1915. 

Cross. 

No.  of 
lia    s. 

Cross. 

Breed  of  Rams 

Lincoln- 
Merino. 

Leicester- 
Merino. 

Border 

Leicester- 
Merino. 

Total 

Lincoln- 
Merino. 

Leicester- 
Merino. 

Border 
Leicester- 
Merino. 

Total. 

No. 

available, 

64. 

No. 

available, 

54. 

No. 

available, 

54. 

162. 

vo. 

available, 

72 

No. 

available, 

72. 

No. 

available, 

72. 

216. 

Southdown 
Shropshire 
Dorset  Horn 

1              18 
1              18 
1              18 

18 

18 
18 

18 
18 
18 

54 
54 
54 

2 
2 

24 
24 
24 

24 
24 
24 

24 
24 
24 

72 
72 
72 

Totals 

3       ;         54 

54 

54 

162 

6 

72 

72 

72           216 
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The  Merino  Eweg. 

Ewes  uniform  in  class  and  carrying  a  moderately  coarse  type  of  wool  were 
employed,  as  in  former  instances.  It  was  found  necessary,  liowever,  to 
replenish  the  flock  during  the  first  two  years,  owing  to  the  original  lot  being  too 
old  to  continue  to  breed  from  them.  To  meet  the  carrying  capacity  of  the  Farm 
it  was  also  found  necessary  to  reduce  the  number  as  set  out  in  the  original  plan. 
The  following  table  shows  the  number  of  ewes  employed  each  year  : — 


Year.                            1911. 

191'-'.                 1913. 

1914. 

Breed  of                   No.  of  ewes 
Ram.                          to  ram 

No.  of  ewes     No.  of  ewes 
to  ram.             to  ram. 

No.  of  ew  en 
to  ram. 

- 

Lincoln           1         4'2 

Leicester        ...          ...'         41 

Border  Leicester        ..          41 

47  !        50 
49                 50 

48  50 

46 
47 

47 

^H 

1 

m 

S 

1 

1 

■ 

|^l| 

^^^P> 

^ 

r 

w 

? 

1 

! 

m^'-        ^^^1 

m^i 

mm 

^■^ffi^.J 

i 

^^^^H 

v^i 

1 

Wl~*v!m^^^B^ 

11 

T7Ptc»l  Lanbs  et  tke  Leicest«r-Meriae  Cress. 

The  Young  or  Old  Ewe. 

The  draft  that  replaced  those  use<l  in  1911  mainly  comprised  maiden  ewes. 
They  were  of  the  well-known  South  Australian  type,  plain  in  body,  with  a 
wool  no  finer  than  the  GOs  quality.  The  balance  of  the  old  ewes  were 
weeded  out  before  the  1913  mating,  when  younger  ewes  again  replaced  the 
remaining  older  ones. 

With  the  ewes  thus  mixed  in  age  the  opportunity  was  afforded,  in  19I"_',  of 
observing  the  merits  of  the  younger  against-the  older  ewes  as  to  disability  in 
effecting  delivery  of  lambs  to  larger-bodied  British  breeds.  With  this  object 
the  ewes  at  their  variou.s  ages  were  equalU'  divided  among  the  ram.s,  with  the 
following  result  : — 


No.    of 
l.ambg. 


Percentage 
of  Lambs. 


Maiden  (rising  '2  years) 

3  jears 

5  aiid  6  years         ... 


96 
29 
19 


61 
22 
13 


6?* 
75 
68 
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Though  1912  was  a  bad  year,  it  nevertheless  afforded  a  favourable 
opportunity  of  collecting  evidence  as  to  difficulty  at  parturition. 

Commenting  on  the  results,  the  late  manager  states  that  "  whilst  consider- 
able difficulty  was  experienced  in  getting  the  young  ewes  to  mother  their 
lambs,  no  trouble  through  desertion  was  met  with  in  the  case  of  the  older 
ewes,  despite  the  severity  of  the  conditions  prevailing.  Altogether,  thirteen 
ewes  were  assisted  ;  four  were  maidens,  five  were  3-year-olds,  and  three  were 
5-year-olds — all  of  which  had  been  served  by  the  Border  Leicester  ram.  The 
remaining  one  was  a  5-year-old,  and  had  been  served  by  the  Lhicoln.' 

The  results  point  to  the  older  ewe  being  the  best  mother,  and  this 
apparently  more  than  compensates  for  any  advantages  the  younger  may  have 
over  the  older  ewes  in  respect  of  disability  at  parturition. 

The  Rate  of  Increase. 

The  main  object  of  the  trials  was  to  put  the  breeds  upon  a  competitive 
basis  in  order  to  test  their  more  essential  qualities,  namely,  the  production  of 
wool  and  mutton  combined.  At  the  same  time,  note  was  taken  whether  the 
disposition  to  breed  was  revealed  in  any  one  breed  more  than  another.  As 
at  Wagga  and  Cowra,  figures  i-elative  to  the  trouble  experienced  by  the  ewes 
in  effecting  delivery  of  the  lambs  have  been  collected.  They  include  the 
number  of  ewes  assisted  and  those  dying  at  the  time  of  lambing,  as  well  as 
the  number  of  lembsithat  died  befoinjand  after  mai'king. 

Table  sbo^vtng,  for  c<:)m.parative  purposes,  the  Percentage- of  Merino  etycs 
assisted  and  those  that  died  at  parturition,  as  the  result  of  mfeting  withi 
rams'  of  different  Longwool  breeds.  i 


Breed 

No.  of 
Ewes 
mated. 

No..  Qf 
Ewes 

assisted. 

Death  of  Ewes. 
ParturitiMi. 

,     .        .     .. 

Deayl  ci'f-Laiitbs. 
Marking;? 

■  :^rcerftagfi'idf 
':~  \  ,     En-esr 

Pam. 

Before. 

At.  - 

-:  After. 

■  Before. 

After. 

Assisted. 

Lost. 

Year  191-2. 


47 
49 

48 

1 
12 

... 

•2-12 
25-6 

50 
50 
50 

1 

1 

t'ear  191.S 

1 
2 

2 

1  (hoven) 

12 
10 
14 

"l 

Year  1914. 


L, 

46 

1 

■  •■       i       ,       11 

217 

Lo 

47 

...       '         1              ...       !         6 

212 

U 

47 

3 

1              ...              12 

...     ;     6-38 

i 

2- 12 

No  records  are  available  for  1911,  but  taken  collectively  we  have  those  for 
the  three  remaining  years  from  which  to  make  comparisons. 

Mentioned  in  order  of  breed,  the  percentage  of  ewes  assisted  and  those  that 
died  in  the  Lincoln  group  were  1-4  and  0*7  per  cent,  respectively.  In  the 
Leicester  group  none  were  assisted,  but  2-05  died.  Those  with  the  Border 
Leicester  show  a  percentage  of  lO'o  assisted  and  2'06  as  having  died. 
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In  perusing  these  figures,  attention  might  ht  drawn  to  the  fact  that  the 
majority  of  ewes  i-ecorded  in  the  case  of  the  Border  Leicester  were  for  the; 
year  1912,  when  the  major  portion  of  the  draft  comprised  maiden  ewes.  The 
practice  of  placing  the  identical  group  of  ewes  with  the  .same  breed  of  ram 
they  were  mated  with  in  the  first  instance  was  adhered  to  year  after  year. 
It  is  therefore  of  further  interest  to  note  that  no  ewes  were  assisted  in  the 
case  of  either  breed  the  following  year  (1913)  when  a  year  older. 

It  may  be  considered  that  results  from  comparatively  so  few  ewes  could 
hardly  be  expected  to  confirm  or  otherwise  detract  from  the  merits  of  the 
respective  breeds  in  this  particular.  The  corresponding  figures  for  Wagga 
and  Cowra  will  be  of  interest. 


Typical  Lambs  of  the  Lincoln -Merino  Cross. 

The  figures  for  Wagga  are  as  follows  :— Lincoln  group:  number  assisted, 
8  "9  per  cent, ;  number  died,  1"58  per  cent.  Leicester  group:  assisted,  o'% 
per  cent.  ;  died,  5-16  per  cent.  Border  Leicester  group  :  assisted,  7*7  per  cent.; 
di6cl,.;4:  per  cent.  The  results  for  the  Cowra  Farm  were: — Lincoln  croup: 
assisted,  1*95  per  cent. ;  died,  3-06  per  cent.  ;  Leicester  group  :  assisted,  1'95 
per  cent.;  di'ed,  2  35  per  cent.  Bor(3ler  Leicester  group :  assisted,  3  "3  4  per 
cent.;  died,  2'7S  per  cent. 

Thus,  for  the  four  years'  records  at  NN'agga  and  Cowra,  and  from  the  three 
years'  figures  from  Bathurst,.  we  obtain  the  following  averages  : — 


Lincoln  Group. 

Leicester  Glreup. 

Border  Leicester  Group. 

No;  of  Ewes. 

Percentages. 

No,  of  Ewes,      1  Percentages. 

No.  of  Ewes. 

'  Percentages. 

1 
1 

1 

'i 
< 

Died. 

■B 

.2         Died. 

■  '  <      \ 

1 

1 
< 

Died,  i     .|         Died. 

1 

cS 

1 
< 

Died. 

1 
< 

Died. 

750 

31 

17        4-13 

2-26 

756 

17 

24 

2-25 

3-17 

751        4G 

14 

612 

1S6 

Although  the  point  may  be  regarded  as  only  incidental,  the  above  results 
have,  nevertheless,  a  significant  bearing  on  the  rate  of  natural  increase.  Any 
one  breed  might  show  to  advantage  in  tlie  production  of   those  equalities  for 
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which  the  breeds  are  being  primarily  tested.  If,  however,  the  standard  rate  of 
increase  be  below  the  average  of  others  with  which  it  appears  in  competition, 
that  breed  must  necessarily  suflfer  by  comparison.  The  significance  of  the 
lambing  table  may  therefore  be  more  easily  understood  when  analysed  in 
conjunction  with  the  rate  of  natural  increase. 


LoM 

L:,M 


L,M 
L2M 
L3M 


LiM 
L.M 


No.  of  Ewes 
mated. 


No.  of  Lambai  Peroentage 
Marked.  of  Lambs. 


Seasonal  Condiliotis. 


Year  1911, 


42 

41 
41 


19 
16 
22 


45-24 

39 

53-66 


'I'he  rainfall  for  the  year  was  22-47 
inches.  Heavy  falls  were  experienced, 
in  January,  but  a  protracted  dry  spell 
intervened  during  the  lambing  period 
The  following  shows  the  distribution : — 
January,  713  points;  December,  254 
points,  leaving  only  1,280  points  for 
the  intervening  months. 


Year  I'JlL'. 


47 

49 

48 


34 
32 
30 


72-34 
65-30 
62-50 


50 
50 
50 


35 
41 
31 


The  rainfall  for  the  year  was  17  inche.*. 
being  6i  inches  below  the  average 
During  the  second  and  third  quarters 
the  sheep  were  hand-fed.  Drought 
conditions  prevailed  until  June;  1,022 
points  were  then  recorded  during  June, 
Jul}-,  and  August. 

Year  1913. 

70-  The  rainfall  for  the  year  was  1979  inches, 

82'  which  was  more  evenly  distributed  than 

62-  the  preceding  year;    12-41   inches  fell 

during  the  first  half,  which  was  favour 

able  to  the  lambing. 


Year  1914. 

LiM 

46        1 

37 

80-40 

The  rainfall  for  the  year  was  22-61  inches. 

LjM 

47 

36 

76  60 

9-33  inches  of    which   was    registared 

L9M 

47 

38 

80-80 

during  the  first  six  months,  whkh  ^ave 
the  crops  a  good  start,  and  provide<l 
good  feed  for  the  lambing. 

The  combined  percentages  for  the  four  years  at  Bathurst  are  :— Lincoln 
group,  67-57  ;  Leicester,  66-84  ;  Border  Leicester,  65-03.  The  results,  taken 
for  the  whole  period,  are  fairly  uniform,  and  are  well  within  the  range  of 
experimental  error,  the  season  apparently  being  a  more  important  factor 
•  in  determining  the  rate  of  increase  than  the  breed.  The  following  summary 
oi  the  combined  results  at  the  three  farms  is  of  interest : — 


Lincoln  Group. 

Leicester  Group. 

.Border  Leicester  Group. 

No.  of 
Ewes 
mated. 

No.  of 
Lambs 
ttiarked. 

Percentafje. 

No.  of    1    No.  of 
Ewes     j     Lambs       Percentage, 
mated.    '   marked. 

No.  Df     !     No.  01 

Ewes          Lambs 

mated.        markeu. 

Percentage. 

792 

,      480 . 

60-6 

797           530     j       66-5 

79-2           483 

60-9     - 
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These  results  favour  the  Leicester.  In  tln^  iiarturitioii  tal)l<'  this  group 
showed  the  least  iiuuiber  of  ewes  assisted,  but  shows  a  slight  increase  over 
the  other  groups  in  the  percentage  that  died,  although  this  did  not  amount 
to  more  than  1  per  cent.  The  total  results  in  this  case  are  in  harmony  with 
tlie  main  structural  features  and  general  conformation  of  the  breed,  as  was 
pointed  out  in  the  Wagga  report.  NN'hen  dealing  with  the  question  of 
difficulty  at  parturition,  it  was  explained  that  the  head  of  the  Leicester  was 
smaller  than  that  of  the  Lincoln  and  Bord(U'-Leicester.  It  was  also  pointed 
out  that  although  the  shoulders  are  full,  in  conformity  with  the  shape  of  the 
head,  the  neck  is  shorter,  and  the  outline  generally  less  preponderant  and 
cumbersome  than  in  the  other  two  breeds.  The  lambs,  too,  are  smaller  at 
birth  than  those  of  either  Lincoln  or  Bordei-  Leicester,  as  the  body  weights 
indicate. 


Typical  Lambs  of  the  Border  Leicester-Merino  Cross. 

The  table  showing  the  rate  of  increase  certainly  points  to  the  Iieicester 
group  as  being'  the  most  prolific  of  the  three  under  observation,  but  we 
would  hesitate  before  committing  ourselves  to  definite  conclusions  on  this 
point.  But  taken  over  several  years,  and  recorded  from  three  distinct 
centres,  they  should  serve  foi-  all  comparative  purposes  as  a  fair  indication 
of  the  disposition  to  breed,  so  far  as  it  is  possible  to  assemble  reliable 
data  on  the  point. 

The  Lamb  Stage. 

We  now  approach  what  appears  the  more  important  part  of  the  investiga- 
tions, namely,  the  recording  of  the  wool  and  mutton  values.  Here  the 
progeny  is  first  seen  as  a  marketable  commodity,  but  whether  it  be  disposed 
of  at  this  juncture  or  held  till  a  more  advanced  stage,  really  rests  with  the 
breeder,  who  must  be  largely  influenced  by  local  conditions.  The  variability 
of  the  season,  or  of  the  district,  the  extent  to  which  an  area  might  be  stocked, 
jxnd  many  other  such  considerations,  may  so  alter  cases  as  to  force  one 
breeder  on  to  the  market  while  anotluir  would  be  in  a  position  to  hold. 
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It  may,  however,  be  rightly  contended  that  the  lamb  is  not  the  most 
profitable  stage  at  which  to  market  types  bred  primarily  with  the  object  of 
producing  in  the  maximum  proportions  both  wool  and  mutton,  and  especially 
does  this  refer  to  strains  combining  Longwool  and  Merino  blood. 

Marketable  lamb  types  may  be  raised  from  second  crosses,  but  first-cross^ 
dual  purpose  wool  and  mutton  types  require  a  longer  period  during  which  to 
develop  these  qualities. 

For  more  convincing  proof  as  to  the  value  of  tlie  different  crosses,  the- 
records  will  require  to  be  analysed  for  the  later  period  of  development. 
In  order,  however,  that  comparisons  may  be  made  at  all  stagf^s,  we  present 
the  figures  here  for  what  they  are  worth. 

Two  sets  have  been  compiled — one  showing  a  record  of  monthly  develop- 
ment from  birth,  while  the  other  gives  the  results  at  the  first  shearing  and 
distinguishes  between  body  and  fleece  weights  separately. 

'.   Table  showing  Monthly  Development  of  Lambs  up  to  the  weaning  stage. 


Body  W( 

;ight. 

Cross. 

>ex. 

No, 

4  weeks  old. 

S  weeks  old. 

12  weeks  old. 

16  weeks  old. 

Year  1911. 

20Lh  July. 

20th  Aug. 

20th  Sept. 

20th  Oct. 

lb.  oz. 

lb.  oz. 

lb.   oz. 

lb.   oz. 

LiM... 

W.  &E. 

19 

20  14 

31   10 

45  15 

57  14 

LgM 

,, 

16 

20     9 

30  14 

45     2 

57     9 

LaM 

,, 

22 

21     0 

30  13 

46     9 

58     9 

Year  1912 

19th  July. 

19th  Aug. 

20th  Sept, 

19  th  Oct. 

L:M     

W. 

14 

17    0 

24     8 

34     4 

43     6 

E. 

15 

16     8 

22     4 

31     2 

41     4 

LjM     ...         '.'.'. 

W. 

11 

18     S 

25     4 

34  12 

42  10 

E. 

11 

16  12 

23     0 

31     5 

42     4 

L3M     ...         '.'.'. 

W. 

8 

19    2 

27  12 

37     6 

49     4 

E. 

12 

17     5 

26     9 

34     4 

45     6 

Year  1913 

29th  Aug. 

30th  Sept. 

23  rd  Oct. 

4th  Dec. 

L,M     ... 

W. 

6 

45    2 

61     0 

70  11 

75  15 

E. 

26 

42     2 

57  10 

66    9 

68     4 

UM     

W. 

6 

45     5 

63     1 

71  13 

72     5 

E. 

19 

45     0 

60     7 

67  13 

71     1 

LsM    

W. 

6 

47  10 

66     8 

74     1 

84     1 

E. 

18 

43     9 

64     1 

69  12 

76    7 

Year  19U 

11th  Aug. 

11th  Sept. 

11th  Oct, 

17  th  Nov. 

LiM     

W. 

17 

31     9 

46     J 

57     6 

66     2 

E. 

19 

31   13 

45     4 

64     0 

63     9 

LjM     ... 

w. 

13 

31   10 

47     1 

57  15 

64  11 

E. 

21 

30     1 

45     4 

57     2 

65     0 

L3M  ...    ;;; 

W. 

14 

31     7 

47  15 

63  11 

71     4 

E. 

19 

30     5 

44     7 

59     6 

68     6 

The  elFect  of  the  season  is  well  indicated  on  comparing  the  averages,  one- 
year  with  another.  The  year  1912  was  a  particularly  lean  one,  as  may  be 
noticed  from  the  results.  The  sheep,  however,  were  kept  under  identical 
conditions  throughout,  so  that  so  far  as  the  records  are  concerned  no  one 
breed  was  favoured  more  than  another. 
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The  merits   of  the    different    crosses   from  the  prf.sent   standpoint  may, 

however,  be  gauged  from  a  comparison  of  the  combined  averages,  wliicb,  for 

the  four  years  stated,  are  as  follows  : — 

Weight. 
Cross.  lb.    ^oz. 

LiM 59        9 

LgM ;.  ...         60       4 

L3M G4       9 

Taken  conjointly  with  those  already  summarised  forthecorresponding  periods 
at  the  Wagga  and  Cowra  Farms,  we  get  the  following  combined  return  :  — 

Cross.  No.  "f^^'^^ll; 

LiM  4G.3  63       1 

LgM  492  60     14 

L.jM  453  64       8 

Th'  se  results  speak  for  themselves,  but  they  would  be  incomplete  unless 
amplified  by  further  particulars  showing  the  relative  poi-tions  of  body  and 
wool  weights.  It  should,  however,  be  noted  that  the  lambs  were  scarcely 
four  months  old  when  shorn,  and  that  shearing  took  place  usually  between 
the  third  and  fourth  weighing.  This  accounts  for  the  apparent  slower  rate 
of  development  recorded  at  the  final  weighing  as  compared  with  the  period 
covering  the  preceding  month,  also  for  the  lower  average  wool  weight 
compared  with  that  recorded  for  the  other  farms. 

Table  showing  Bjdy  and  Fleece  Weights  of  Lambs  of  different  cross  and 
taken  on  the  average  at  the  3|-  months. 


Cross. 


Sex. 


Average  Weisrhts. 


Body. 


Year  1911. 
LiM 

Year  1912. 
L,M        ...{. 


Date  of  Shearing,  17th  October. 


L,M 


fl 
•\ 
Year  1913. 

LjM  ...  j  j 
L2M  ...{| 
L.3M  ...{ 
Y^ear  1914. 


lb.    oz. 

lb.  oz. 

Wethers  and  E 

wes 

19 

54     15 

2     15 

^, 

16 

54       2 

2     13 

,, 

22 

56       0 

2       9 

Date  ( 

)f  tSheai 

ing,  1st  Novembe 

r. 

Wethers 

14 

47      8 

1     15 

Ewes 

15 

47       9 

1     13 

Wethers 

11 

46     12 

]      13 

Ewes 

11 

48       4 

1     14 

Wethers         "    . 

8 

55      0 

2       1 

Ewes 

12 

50      0 

1     15 

Date 

of  Sheai 

ing,  26th  Octobei 

Wethers 

6 

67      3 

3       8 

Ewes 

26 

62     14 

8     11 

Wethers 

6 

67     15 

3     14 

Ewes 

21 

64     10 

3       3 

Wethers 

6 

71       0 

3       1 

Ewes 

17 

66     14 

2     14 

Date  of  Shearing,   26th  October. 


LiM 

r 

...  y 

Wethers             

19 

53 

14 

3       4 

Ewes       

17 

54 

9 

3       3 

L2M 

■■{ 

Wethers 

13 

55 

0 

3      2 

Ewes       

21 

53 

4 

3       1 

LgM 

..,{ 

Wethers 

14 

68 

3 

2     11 

Ewes       

19 

54 

0 

2     12 

4<i0 
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Taken  separately  we  find  the  crosses  giving  the  following  average 


Cross. 

No. 

Body. 

Fleece. 

lb.     OZ. 

lb.   OZ. 

LiM     

116 

55        4 

2     15 

LjM     

99 

57       0 

2     13 

L;,M      

98 

59     13 

2       9 

With  the  above  information  at  our  disposal  we  are  now  enabled  to 
complete  the  results  up  to  this  stage,  and  worked  for  the  three  farms,  and 
for  four  years'  work  at  each,  th'^  following  compilation  may  be  accepted  as  a 
fairly  reliable  record  of  the  respective  merits  of  the  crosses  under  review  : — 


Cross. 

No. 

Body. 

Fleece. 

L,M      

L2M     

L3M     

366 
403 
374 

lb.      oz. 

61  0 
59       9 

62  9 

lb.    OZ. 
3      8 
3      2 
2     15 

(To  be  continued.) 


Control  or  Pea.ch  Leap  Curl  at  Yanco  Experiment 

Parm- 

In  connection  with  the  above,  experiments  have  been  carried  out  for  tlie  past 
two  years  on  a  block  of  Elberta  peach  trees  with  lime  sulphur  solution,  with 
a  view  to  ascertaining  the  best  time  to  apply  the  spray.  The  spraying  was 
done  during  three  periods  of  the  season,  viz.,  JNo.  1  whilst  the  trees  were 
perfectly  dormant;  No.  2  when  the  buds  were  swelling  ;  and  No.  3  just  as 
the  blossoms  were  at  the  pinking  stage.  Experiment  No.  1  gave  the  best 
results,  as  out  of  the  twenty-one  trees  sprayed  only  an  occasional  leaf 
developed  the  disease.  In  expeiiment  No.  2,  a  fair  proportion  of  the  foliage 
was  affected.     Experiment  No.  3  was  affected  even  more  so  than  No.  2. 

In  connection  with  the  spraying  at  the  dormant  period,  a  check  row  of 
twenty -one  trees  was  sprayed  twice — once  at  the  dormant  stage,  and  again 
when  the  sap  was  moving;  and  as  the  results  of  No.  1  experiment  proved 
so  eflfective,  it  was  unnecessary  to  have  applied  the  S'  cond  spraying,  although  it 
would  be  advisable  to  spray  twice  if  the  trees  were  badly  diseased  the  previous 
season.  Check  trees  left  unsprayed  through  the  block  in  every  case  developed 
the  disease  badly.  Spraying  at  the  dormant  stage  was  al-o  somewhat  effec- 
tive in  controlling  rust,  as  the  early  or  dormant  sprayed  trees  showed  very 
little  signs  of  this  disease,  whilst  those  sprayed  later,  or  when  the  sap  was 
moving,  developed  rust  to  a  marked  degree. 

In  all  cases  the  lime-sulphur  solution  used  was  home-made,  and  prepared 
according  to  the  departmental  formula,  and  applied  freshly  made,  i.e.,  not 
stored  subsequent  to  making.  On  every  occasion  ttie  solution  was  either 
made  on  the  same  day,  or  not  more  than  twenty-four  hours  previously. — 
W.  J.  Allen. 
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Manures  in  Relation  to  Vines^ 


H.  E.   LAFFER,  Viticultural  Expert. 

Tt  may  safely  be  said  that,  so  far  as  Australia  is  concerned,  the  important 
question  of  systematically  manuring  vineyards  has  received  but  scanty 
recognition  up  to  the  present  time. 

A  certain  amount  of  work  has  been  done  in  this  direction  by  the  moi'e 
enterprising  growers  it  is  true,  but  so  far  there  has  been  very  little  consistent 
experimental  work  carried  out.  Unfortunately,  it  would  seem  that  much  that 
has  been  done  has  given  apparently  negative  or  contradictory  results,  and  it 
has  therefore  not  been  persevered  with.  In  order  to  arrive  at  an  equitable 
basis  from  which  to  draw  conclusions,  it  will  be  necessary  to  compile  reliable 
data  extending  over  a  number  of  years  of  experiment.  In  the  older  vine- 
growing  countries  of  the  world,  manuring  forms  a  regular  portion  of  the 
annual  cultural  operations,  and  it  is  only  a  matter  of  time  when  Australia 
will  have  to  fall  into  line  and  recognise  the  importance  of  maintaining  and 
increasing  the  fertility  of  vineyard  soils.  In  fact,  it  may  be  said  to  be  of 
vital  importance  in  a  country  where  the  cost  of  labour,  coupled  with 
relatively  high  cost  of  most  things  used  in  the  production  of  wine,  is  set 
against  a  comparatively  low  return  per  acre.  Any  system  which  aims  at 
the  production  of  heavier  yields  of  grapes  and  wine  from  smaller  areas  is 
worthy  of  full  consideration  by  the  grower. 

Australia  is  but  a  young  country  as  yet,  so  far  as  its  branches  of  primary 
production  are  concerned,  and  although  results  obtained  from  its  vineyards 
up  to  the  present  have  been  excellent,  these  will  improve  as  time  goes  on 
and  science  is  brought  more  generally  into  application  in  the  production  and 
maturing  of  our  wines. 

The  vine  is  a  deep-rooted  and  a  long-lived  plant,  and  thus  it  may  be  many 
years  before  it  is  able  to  exhaust  the  available  fertilising  elements  in  the 
soil,  but  the  time  surely  arrives  when  the  gathering  of  the  necessary  plant 
food  becomes  more  difficult,  and  it  is  then  that  assistance  through  artificiHl 
sources  will  reinvigorate  the  plant. 

Althouj^h  we  have  certain  rules  to  guide  us  in  the  practice  of  manuring, 
no  hard-and-fast  rule  can  be  laid  down  under  general  conditions.  The 
success  attending  the  practice  must  depend  upon  local  factors  such  as 
climate,  soil,  and  the  amount  of  available  moisture  present  in  the  soil. 
Probably  the  last-named  is  the  most  important,  for  unless  there  is  ample 
moisture  to  make  the  manures  available  and  to  transmit  them  through  the 
system  of  the  vine,  there  can  be  little  or  no  result. 

Vines  in  common  with  all  plants  require  certain  elements  of  plant  food 
which  bear  a  definite  relation  one  to  another  in  the  different  plants  under 
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consideration.  According  as  this  relationship  as  to  quantity  and  availability 
is  deranged,  so  is  one  or  other  part  of  the  plant  affected.  Those  elements 
representing  the  mineral  portion  of  the  plants'  food,  and  derived  directly 
from  the  soil,  are  more  or  less  abundant  in  all  cases.  For  some  years, 
according  to  the  natural  fertility  of  the  land,  they  are  conducive  to  luxuriant 
growth,  but  in  most  cases  there  comes  a  time  when  the  vine  has  to  do  a  great 
deal  more  searching  with  its  root  system  before  its  needs  are  supplied.  It 
does  not  necessarily  follow  that  the  supply  is  exhausted,  but  rather  that  the 
available  portion  of  the  plant  food  is  used  up.  There  still  remains  what  we 
may  term  the  "  latent  fertility "  of  the  soil,  consisting  of  more  or  less 
insoluble  compounds,  the  splitting  up  of  wliich  by  natural  agencies  may  be  a 
comparatively  slow  process,  and  the  needs  of  tlie  plant  are  supplied  only 
with  difficulty.  Such  conditions  are  plainly  apparent  in  weakened  growth, 
impoverished  bunches,  and  an  aspect  of  general  debility  in  the  vine.  It 
follows  then  that  if  the  existing  framework  and  normal  pi'oduction  of  the 
vine  are  to  be  maintained,  some  method  of  nourishing  it  and  making  good 
the  deficiency  of  food  must  be  evolved. 

The  best  quality  wines  are  always  produced  from  land  which  may  be 
looked  upon  as  being  lelatively  poor,  and  naturally  the  I'eturns  from  such 
soil  are  low  in  comparison  to  those  obtained  from  alluvial  soils  and  rich  flats. 
In  this  connection  manuring  of  vines  was  opposed  in  Europe  by  growers  in 
certain  areas  where  very  small  yields  of  wine  were  the  rule  but  for  which 
fabulous  prices  were  obtained  because  of  its  rarity  and  quality,  the  contention 
being  that,  as  the  fertility  of  the  soil  was  improved  by  the  application  of 
manures,  it  came  nearer  in  type  to  the  more  productive  soils,  and  in  conser 
quence  the  quality  of  the  resulting  wine  would  deteriorate.  This  contention 
takes  into  account  only  one  factor,  namely,  the  amount  of  available  plant 
food  present,  Vjut  disregards  the  fact  that  neither  the  climate  nor  the  avail- 
able water  supply  are  affected.  These,  after  all,  are  the  decisive  factors 
influencing  the  vegetative  development  of  the  vine.  In  any  case,  whether 
there  is  any  justification  for  this  contention  or  not  under  those  peculiar 
circumstances,  we  in  Australia  need  never  concern  ourselves  over  the 
matter. 

The  main  elements  of  plant  food  required  by  the  vine  are  phosphoi'ic  acid, 
nitrogen,  potash,  and  lime,  and  these  are  absorbed  in  such  quantities  as  to 
render  the  exhaustion  of  the  available  supply  a  reasonable  possibility.  Other 
suVistances  of  minor  importance,  such  as  iron,  magnesia,  ifcc,  are  used  to  such 
a  small  degree  that  there  is  little  diminution  in  the  available  supply.  I-ime 
may  be  looked  upon  more  in  the  light  of  a  corrective  than  a  plant  food,  and 
full  reference  to  it  will  be  made  further  on.  Thus  we  find  that  any  system 
of  manuring  resolves  itself  into  a  question  of  profitably  applying  substances 
of  a  nitrogenous,  phosphatic,  or  a  potassic  nature  to  the  soil. 

Speaking  generally,  it  may  be  said  that  sickly  vines  produce  poor  quality 
fruit  and  light  crops,  and  in  order  to  maintain  quality  and  quantity,  manuring 
is  deserving  of  every  consideration  where  vines  exhibit  any  inclination  to 
weakness  and  low  yields.     Diminished  yields  from  debility  represent  a  loss 
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in  value  of  the  crop  whicli  would  fertilise  the  vineyard  for  some  years.  It  is 
easier  to  maintain  vigour  than  to  renew  it  once  the  vines  have  been 
appreciably  weakened. 

It  is  estimated  that  vines  will  remove  annually  per  acre  from  the  soil, 
approximately  40  lb.  of  potash,  45  lb.  nitrogen,  and  10  lb.  phosphoric  acid, 
and  it  would  appear  only  I'easonable  to  replace  at  any  rate  a  portion  of  this 
each  season. 

Nitrogenous  Manures. 

Of  this  class  we  have  two  types — those  of  organic  and  those  of  inorganic 
or  mineral  origin.  The  former  is  derived  from  decayed  organic  matter  of 
any  description  until,  through  decomposition  and  nitrification  processes,  it 
becomes  incorporated  with  the  soil. 

It  supplies,  during  the  processes  of  decay,  that  all-important  soil  con- 
stituent, humus,  which  is  so  necessary,  not  only  as  a  source  of  fertility,  but 
as  a  means  of  increasing  the  moisture-retainiiig  capacity  of  the  soil.  This  is 
a  very  important  factor  in  the  manui-ing  of  Australian  vineyards,  and  any 
system  which  will  serve  to  this  end  cannot  be  other  than  advantageous. 

Unfortunately,  except  for  limited  areas,  the  use  of  stable  or  farmyard 
manure  is  out  of  the  question,  owing  largely  to  the  fact  that  supplies  are  not 
available.  Where  this  commodity  can  be  obtained,  even  if  its  use  is 
restricted  to  small  areas,  its  value  as  a  fertiliser  and  an  improvement  to 
the  physical  nature  of  soils  cannot  be  overestimated.  It  supplies  not  only 
humus,  but  on  the  decomposition  of  its  substance  quantities  of  all  the 
essential  fertilising  elements  are  liberated.  Incidentally,  its  presence  in  the 
soil  makes  for  freer  working  and  raises  the  degree  of  moisture  which  the  soil 
is  capable  of  retaining. 

For  areas  of  any  extent,  then,  we  may  say  that  farmyard  manure  is  out 
of  the  question,  and  if  it  is  desired  to  add  to  the  humus  percentage  of  the 
soil  we  must  have  recourse  to  some  other  method  such  as  green  manuring. 

Green  Manuring. 

This  is  a  practicable  proposition  even  on  large  areas,  and,  described 
briefly,  it  is  a  system  which  consists  in  growing  some  crop  of  green  succulent 
matter  between  the  rows  of  vines  and  ploughing  it  under  at  a  suitable  time. 
Generally  speaking,  the  crop  is  sown  in  the  autumn  and  ploughed  under  in 
the  late  winter. 

When  it  involves  only  a  matter  of  humus,  any  quick-growing  crop  which 
will  give  a  dense  growth  may  be  used,  but  as  a  rule  one  or  other  of  the 
legumes,  such  as  peas,  vetches,  or  beans,  is  employed,  as  being  in  them- 
selves nitrogen-gatherers  as  well.  In  most  cases  the  crop  chosen  is  field 
peas,  as  being  the  most  suitable  for  a  variety  of  conditions. 

As  a  fertiliser  to  the  crop  for  its  immediate  needs,  superphosphate  is 
applied  at  the  time  of  sowing,  and  as  the  legumes  require  quantities  of 
potash,  if  the  soil  is  deficient  in  this  substance,  some  form  of  potassic 
manure  is  beneficial.  The  alternative  to  this  is  to  apply  a  dressing  of 
gypsum,  which  has  a  beneficial  efiect,  especially  on  the  heavier  soils.  As  a 
general  rule  the  green  crop  will  do  well  without  the  potash  manure. 
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Ploughed  in  just  about  flowering  time,  or  at  any  rate  before  conditions 
of  climate  become  too  dry,  the  substance  of  the  crop  decays  rapidly  and 
becomes  incorporated  with  the  soih  It  undergoes  rapid  nitrification  in  the 
lighter  soils,  becoming  transformed  into  mineral  nitrates  before  it  can  be 
assimilated  by  the  plants.  On  the  lighter  class  of  vine-growing  land, 
particularly  on  irrigation  areas,  green  manuring  is  a  practice  which  has 
much  to  commend  it.  In  conjunction  with  the  superphosphate  it  represents 
the  equivalent  of  good  farmyard  manure,  with  the  added  advantage  that 
the  mass  decays  readily  by  reason  of  its  soft  green  condition. 

Mineral  Nitrates. 

As  the  principal  examples  of  mineral  forms  of  nitrogen,  we  may  take 
ammonium  sulphate  and  sodium  nitrate,  both  of  which  are  very  active 
agents  in  encouraging  vigour  of  growth.  The  cost  of  both  is  relatively  high, 
and  therefore  the  quantity  applied  per  acre  should  be  the  minimum  required 
to  obtain  a  payable  increase  of  crop.  No  hard-and-fast  rule  can  be  laid 
down  with  reference  to  the  quantities  to  be  used,  and  there  is  practically  no 
data  for  Australian  conditions  upon  which  we  can  base  deductions.  It  can 
be  determined  by  experiment  upon  any  particular  soil  under  consideration. 
Results  taken  from  carefully  tabulated  figures,  extending  over  a  number  of 
years,  are  the  most  reliable  guide.  As  a  basis  for  working  upon,  quantities 
varying  from  1  to  2  cwt.  per  acre  may  be  tried,  and,  for  preference,  this 
should  be  sown  in  the  early  spring. 

Nitrogen  is  productive  of  vigour  and  dense  foliage  in  the  vine,  and  care 
should  be  taken  that  this  should  not  be  so  excessive  as  to  upset  the  balance 
between  wood  production  and  fruit  production.  The  vine  derives  its  car- 
bonaceous matters  from  the  atmosphere,  and,  provided  other  conditions  are 
favourable  to  growth,  it  is  often  astonishing  how  well  vines  will  do  in  soils 
which  are  coi^iparatively  deficient  in  nitrogen. 

Potassic  Manures. 

Whereas  the  nitrogenous  ur  carbonaceous  substances,  which  are  absorbed 
by  the  vine  or  tree,  are  utilised  in  building  up  the  foliage  and  woody 
structures,  potassic  elements  are  concentrated  almost  entirely  in  the  fruit. 
This  is  especially  so  in  the  grape,  where  the  juice  is  highly  charged  with 
potassic  salts — the  chief  form  being  acid  potassium  tartrate  or  cream  of 
tartar.  The  whole  of  the  commercial  supply  of  this  commodity  is  derived 
from  the  wine  industry. 

Thus  we  can  understand  that  potash  is  very  necessary  to  the  vine,  and 
soils  which  are  rich  in  this  respect  are  noted  for  their  heavy  production  of 
fruit.  Most  of  our  soils  are  plentifully  supplied  with  potash  although  it  may 
not  be  readily  available  for  the  use  of  the  plants. 

Potash  in  the  form  of  sulphate  or  chloride  (muriate)  is  expensive,  and  at 
the  present  time  difficult  to  obtain.  As  already  stated,  most  soils,  except 
those  of  a  light  sandy  nature,  contain  good  reserve  supplies  which  nature 
appears  to  have  placed  in  such  a  form  that  there  can  be  no  rapid    wastage. 
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In  practice,  then,  it  is  only  necessary  to  supplement  the  avaihible  supply 
with  a  small  quantity  of  a  quickly  soluble  potash  compound,  either  sulphate 
or  muriate.  Potash  is  assimilated  by  the  plants  in  the  form  of  carbonate, 
and  therefore  the  above-mentioned  forms  must  undergo  reversion  to  the 
carbonate  in  the  soil. 

Heavy  soils,  although  they  may  be  rich  in  potash  compounds,  are  fre 
([uently  in  a  form  which  renders  them  unavailable,  in  which  case  some 
corrective  treatment  is  required  to  bring  them  within  reach  of  the  plants. 
For  this  purpose  gypsum  (calcium  sulphate)  is  of  great  benefit. 

In  nature,  potash  is  held  in  the  surface  layers  of  the  soil  in  the  form  of 
carbonate,  with  the  result  that  deep-rooted  plants  are  unable  to  secure 
supplies.  This  ap})lies  more  particularly  to  the  heavy  or  clay  soils.  The 
dressing  of  such  a  soil  with  gypsum  brings  about  a  chemical  reaction  between 
potassium  carbonate  and  the  calcium  sulphate,  resulting  in  the  formation 
of  calcium  carbonate  on  the  one  hand  and  potassium  sulphate  on  the  other. 
The  former  is  insoluble  and  the  latter  readily  soluble  in  water.  The 
potassium  sulphate,  in  solution,  is  carried  down  to  the  deeper  layers  of  the 
soil,  but  in  this  form  it  is  not  used  by  the  plant.  Another  reversion  must 
first  take  place,  brought  about  by  the  presence  of  soil  acids  and  carbonic 
acid.  Potassium  sulphate  becomes  sulphide,  an  unstable  compound  which  is 
easily  converted  into  the  carbonate.  Thus  we  have  the  potash  salt  in  an 
available  form,  and  in  a  position  where  the  roots  can  absorb  it. 

Potassic  manures,  in  promoting  heavy  crops,  constitute  a  greater  strain  on 
the  energies  of  the  vine,  and  therefore  it  is  necessary  to  assure  an  adequate 
supply  of  other  plant  food  elements  in  order  that  the  general  constitution 
will  be  maintained.  Quantities  of  |  to  1  cwt.  per  acre  should  be  sufficient 
in  most  cases  to  supplement  the  natural  supply.  The  best  time  of  application 
is  in  the  late  winter,  or  when  vines  aie  being  irrigated. 

Phosphoric  Acid. 

Whereas  potash  and  nitrogen  are  of  more  particular  benefit  to  the  fruit 
and  vegetation  respectively,  phosphoric  acid  appears  to  be  more  general  in  its 
influence  upon  the  vine.  It  conduces  towards  the  general  health  of  the  vine, 
and  is  said  to  have  an  important  influence  upon  the  ripening  of  the  wood. 
Australian  soils  generally  are  deficient  in  phosphates,  and  so  far  as  artificial 
manures  are  concerned,  all  results  up  to  the  present  time  indicate  that 
phosphoric  acid  is  the  most  necessary  food  required.  Phosphatic  manures  are 
readily  obtainable  at  a  comparatively  cheap  rate,  and  the  only  difficulty 
would  appear  to  lie  in  the  mode  of  application,  a  question  which  depends 
upon  the  nature  of  the  soil.  It  has  been  demonstrated  that  soils  of  a  heavy 
nature  have  the  power  of  retaining  phosphoric  acid  in  the  surface,  and  there- 
fore, in  such  soils,  it  is  preferable  to  place  the  phosphate  as  deep  down  as 
can  conveniently  be  done.  This  can  be  accomplished  by  distributing  it  in 
the  bottom  of  the  plough  furrows  and  covering.  In  the  lighter  soils  of  a 
sandy  or  gravelly  nature,  more  particularly  upon  irrigated  lands,  it  appears 
to  be  sufficient  that  the  manure  is  drilled  in  upon  the  cultivated  soil,  which 
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affords  free  percolation.  It  is  in  the  lighter  soils  that  phosphatic  manures 
have  given  the  quickest  and  best  results  so  far,  and,  particularly  where 
irrigation  is  practised,  beneficial  results  should  follow  their  application. 

For  general  conditions  superphosphate  is  most  suitable,  and  may  be  used 
at  the  rate  of  2  to  4  cwt.  per  acre.  It  is  rapid  in  its  action,  and  easily 
applied.  For  moist  conditions,  bone-dust  is  good,  as  being  of  a  more  lasting- 
nature,  but  not  so  active. 

Lime  and  Gypsum. 

These  represent  what  may  be  termed  "  improvers  "  or  "  correctives  "  to  the 
physical  nature  of  soils.  The  uses  of  gypsum  have  already  been  referred  to 
in  their  action  upon  the  potash  compounds. 

Few  of  our  soils  contain  insufficient  lime  to  supply  tlie  actual  needs  of  the 
plant,  but  it  is  in  its  action  upon  the  physical  nature  of  soils  that  lime  plays 
its  most  important  role. 

Upon  heavy  clay  soils,  moi-e  or  less  impermeable  to  water,  lime  flocculates 
the  clay  particles,  makes  the  soil  work  more  freely,  and  opens  a  passage  for 
the  water  to  escape.  Roots  of  plants  develop  more  freely,  and  more  or  less 
insoluble  compounds  are  broken  up  into  simpler  forms.  Applications  vip  to 
2  tons  per  acre  have  a  very  beneficial  effect  upon  the  texture  of  the  soil. 

On  sour  or  swampy  land,  lime  destroys  the  acidity,  sweetens  the  nature  of 
the  soil,  and  makes  it  more  capable  of  sustaining  healthy  plant  life. 

Lime  is  obtainable  in  three  forms — 

1.  Ground  limestone  (calcium  carbonate). 

2.  Quick-lime  (the  above  form  burned). 

3.  Slaked  lime  (the  quick-lime   which  has  undergone  reversions  to  the 

carbonate  from  exposure  to  the  air). 

All  three  have  their  uses,  but  quick-lime  is  the  most  active  in  its  effect 
upon  clay  soils  and  upon  soil  compounds. 

Gypsum  is  not  so  active  as  an  alterative  to  the  texture  of  heavy  soils,  but 
at  the  same  time  it  has  a  considerable  physical  effect,  tending  to  make  the 
land  work  more  freely. 


Six  E;ULEs  ior  Prevention  of  Fire    in    Grain    Fields. 

The  College  of  Agriculture  of  the  University  of  California  have  issued  the 
following  recomniendations  to  wheat  farmers  : — 

1.  Keep  your  machinery  in  repair,  well  lubricated,  and  provided  witli  an  air  claririer 

and  a  good  spark  arrester.     Hot  boxes  and  hot  carbon  cause  30  per  cent,  of 
grain  fires. 

2.  Always  have  at  hand  on  the  harvester  at  least  two  good  chemical  fire   extin- 

guishers.    They  keep  little  fires  from  growing  up. 

3.  Don't  smoke  in  the  fields.     Tobacco  may  be  satisfying,  but  it's  hot. 

4.  Break  up   big  fields  by  cutting  hay    strips  at    intervals    while   grain  is   green. 

These  give  you  a  chance  to  fight  and  confine  fire  to  a  small  area. 

5.  Plough  several  furrows  around  your  grain  field  as  a  fire  break.     Your  neighbour 

may  not  be  as  careful  as  you  are. 

6.  Help  organize  your  community  and  instal  fire  fighting  equipment  at  convenient 

points.     Get  ready  now.     After  a  fire  starts  it's  too  late. 
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Some  Observations  on  the  Internal  Parasites 
of  Live  Stock/ 


SYDNEY  DODD,  D.V.Sc,  F.R.C.V.S.,  Veterinary  Research  L  iboratory, 
University  of  Sydney. 

In  this  address  it  is  not  my  purpose  to  go  iuto  details  of  treatment  or  the 
diagnosis  of  animal  parasites  in  stock,  but  to  take  a  general  survey  of  the 
subject  in  order  to  provide  material  for  thought  at  leisure.  The  choice 
of  the  subject  needs  no  apology  when  one  realises  that  the  loss  occasioned 
to  the  live  stock  industry  by  these  pests  is,  in  this  country,  always  con- 
siderable, even  in  good  seasons;  but  during  the  unusually  wet  conditions 
some  districts  have  been  experiencing  recently,  losses  have  occasionally  been 
pronounced.  Furthermore,  although  this  may  appear  at  first  sight  a  paradox, 
drought  conditions  a  few  years  ago  were  responsible  for  the  occurrence  of 
parasitic  diseases  in  stock,  especially  sheep,  in  localities  where  such  diseases 
are  usually  absent,  the  reason  for  this  being  that  during  drought,  stock 
were  removed  from  the  dry  districts  to  places  where  feed  was  obtainable. 
Naturally  these  areas  were  such  as  are  usually  moist.  Here  the  animals 
became  infested  with  internal  parasites,  and  on  their  return,  carried  back 
with  them  such  parasites  to  places  where  trouble  from  them  is  usually 
of  little  economic  moment.  The  consequence  of  this  is  that  one  must  expect 
to  get  reports  of  losses  from  internal  parasites  from  such  areas  for  the 
next  few  seasons  until  normal  conditions  have  obtained  again. 

When  the  value  of  live  stock  was  low,  and  their  numbers  considerably 
above  that  at  present,  direct  or  indirect  loss  due  to  these  parasites  may  not, 
generally  speaking,  have  caused  any  very  great  concern  to  the  owners ;  but 
at  the  present  time,  when  circumstances  are  reversed,  i.e.,  prices  high  and 
numbers  comparatively  low,  no  loss,  no  matter  what  the  cause  may  be,  can 
be  viewed  with  equanimity,  or  looked  upon  as  merely  part  of  the  inevitable 
strokes  of  misfortune  which  befall  owners  of  live  stock. 

When  we  consider  the  economic  loss,  direct  to  the  owner,  indirect  to  the 
State,  either  from  actual  death  of  stock,  or  impaired  constitution  of  the 
survivors,  due  to  such  things  as  stomach  worms,  liver  fluke,  lung  worms, 
<fcc.,  and  which  losses  are  in  some  places  so  common  that  the  stock-owner 
concerned  looks  upon  them  as  unavoidable  trials,  except  when  the  mortality 
is  unusually  heavy  or  trouble  occurs  in  a  fresh  area,  I  think  we  are  all 
agreed  that  the  more  one  knows  about  the  lives  of  these  various  parasites, 
and  the  conditions  under  which  they  thrive  best,  and  are  able  to  maintain 

*  An  address  given  at  the  first  Annual  Meeting  of  the  Pastures  Protection  Boards 
Officers'  Association  of  New  South  VVale«,  26th  March,  1918. 

Rei}rinted  from   The  Pastoral  Berieic. 
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their  existence  in  face  of  the  undoubted  handicaps  to  which  they  are  subject, 
and  the  way  in  which  they  produce  ill  eifects  upon  the  animal  in  which 
they  take  up  their  abode,  the  more  valuable  will  be  our  services  to  stock- 
owners  and  to  the  State. 

It  may  be  borne  in  mind  that  the  majority  of  the  internal  parasites 
harmful  to  stock  are  not  recent  importations.  They  were  probably  brought 
into  the  country  in  the  early  days  of  its  history,  with  animals  from  various 
parts  of  the  world;  and,  just  as  people  continually  living  in  the  midst  of  a 
danger  become  accustomed  to  it,  so,  as  before-mentioned,  owners  have  in 
some  degree  grown  accustomed  to  the  presence  of  internal  parasites  in  their 
stock,  and  no  publicity  is  given  to  the  fact  except  when  something  unusual 
occurs. 

Before  proceeding  with  the  subject,  I  would  impress  upon  you  that  condi- 
tions in  Australia  are  widely  different  from  those  obtaining  in  Europe,  and 
what  might  be  relatively  easy  to  do  in  one  country  would  be  quite  impractic- 
able in  the  other,  in  connection  with  the  prevention  and  cure  of  parasitic 
diseases  of  live  stock.  There  is,  however,  one  thing  in  favour  of  prevention 
here  which  is  usually  not  obtainable  in  Europe,  viz.,  on  account  of  the 
large  holdings  in  Australia,  it  is  often  possible  to  move  animals  from  badly- 
infested  spots  to  cleaner  ground,  whereas  in  Europe  that  is  often  difficult 
to  accomplish.  On  the  other  hand,  individual  treatment  is  quite  practicable 
in  Europe.  In  this  country  such  a  thing  is,  as  a  rule,  quite  impracticable. 
These  factors  should  be  remembered  when  hearing  of  or  reading  about 
the  cure  of  internal  parasitic  diseases  in  Europe. 

In  a  general  discussion  of  the  subject,  one  has  to  remember  that  parasites 
are  such  because  they  have  found  that  it  suits  them  better  to  live  upon 
other  beings  than  to  prepare  their  own  nutriment,  and  that  their  bodies  and 
their  mode  of  propagating  their  species  have  become  modified  to  meet  the 
conditions  under  which  they  live.  When  one  considers  the  process  of  evolu- 
tion, one  must  think  of  it  in  its  downward  as  well  as  in  its  upward  direction, 
and  to  look  upon  parasites  of  the  type  we  are  considering  as  degraded  forms 
of  life,  although  they  have  become  highly  specialised  for  their  particular 
mode  of  existence.  Such  processes  are  slow,  and  have  taken  very  long 
periods  to  accomplish.  Internal  parasites  are  not  new  beings.  Some  of 
them  were  known  and  written  about  by  the  ancient  Egyptians.  Some  of 
these  organisms  are  not  absolutely  parasitic,  i.e.,  they  can  live  and  multiply 
apart  from  the  living  host;  but  others,  and  these  are  the  ones  which  mostly 
concern  us,  are  true  parasites,  i.e.,  they  have  reached  a  stage  in  their 
evolution  in  which  the  existence  of  the  species  cannot  be  maintained  apart 
from  the  living  animal,  and  therefore,  when  the  host  dies,  they  die  also, 
vmless  a  fresh  host  can  be  found.  There  are  no  doubt  a  number  of  species 
of  parasites  living  in  or  on  the  animal  body  without  giving  rise  to  any 
apparent  disturbance  to  the  health  of  their  host.  It  is,  however,  my  inten- 
tion to  confine  myself  to  those  which  are  the  cause  of  more  or  less  serious 
interference  with  the  health  of  the  animals  in  which  they  have  come  to 
reside. 
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Where  the  Parasites  locate  themselves. 

In  making'  a  general  survey  of  tlie  internal  parasites  infesting  animals, 
one  is  struck  by  the  fact  that  certain  parasites  have  become  accustomed 
to  taking  up  their  abode  in  certain  parts  of  the  animal  body,  in  which  to 
pass  that  stage  of  their  existence,  e.g.,  the  nasal  chambers  of  sheep  for 
(Estrus  ovis;  the  anterior  chamber  of  the  eye  of  poultry  for  Manson's  eye- 
worm;  the  liver  for  the  liver  fluke;  the  blood  vessels  of  the  dog  for  Filarvi 
immitis;  the  lungs  for  certain  round  worms;  the  paunch  or  rumen  for  Far- 
ampliistomum  conicum;  the  true  stomach  for  some  other  species  of  worms; 
the  peri-renal  tissue  of  pigs  for  Stephania-us  dentahts.  These  are  only  a 
few  of  tlie  many  examples  one  might  cite. 

Another  important  feature  is  that  in  some  cases  the  harm  is  occasioned 
by  a  certain  parasite  in  its  mature  stage,  whilst  in  other  parasites  it  is  one 
of  the  transitional  stages  which  is  responsible  for  the  mischief,  e.g.,  the 
round  worms  of  the  lungs  and  stomach;  here  the  adult  individual  is  the 
immediate  cause  of  the  trouble.  Examples  of  immature  parasites  are:  the 
lariue  of  flies,  e.g.,  (Estrus  and  Gastrophilus;  the  bladderworms,  e.g., 
Hydatids:  also  Trivliiiiella  and  Cysticerci. 

How  they  cause  Injury. 

We  have  now  to  consider  the  method  by  which  such  a  variety  of  parasites 
cause  injury  to  their  hosts.  This  varies  very  considerably,  and  naturally 
the  manifestations  of  such  injury  depend  greatly  upon  the  situation.  The 
following  are  illustrations  of  the  various  injuries  inflicted : — 

1.  Direct    injury   liy   pressure   upon   the    central   nervous    system,    e.g., 

the  pressure  on  the  brain  by  the  Gid  parasite,  which  is  the  bladder- 
worm  stage  of  a  tapeworm. 

2.  Injury  during  the  migration  of  the  embryo  parasite  from  the  bowels 

to  its  resting  place,  e.g.,  the  Trichinella  spiralis,  responsible  for  the 
disease  known  as  trichinosis. 

3.  Local  injury  by  irritation,  e.g.,  CEstriis  oris,  the  larva  of  a  fly,  in  the 

nasal  chambers  of  sheep. 

4.  Injury  to  blood  vessels,  e.g.,  Sclerostomes  in  horses,  and  Filaria  in 

dogs. 

5.  Injury   by  pressure  on    and   destruction   of   important   tissues,    e.g., 

hydatids. 

6.  Injury  by  destruction  of  tissues  accompanied  by  serious  obstructiou 

to  the  performance  of  the  functions  of  the  organ  attacked,  e.g., 
liver  fluke. 

Then  there  are  examples  where  the  injury  is  both  direct  and  indirect. 
This  is  very  well  seen  in  the  case  of  infestation  by  stomach  worms  in  sheep 
and  cattle.  Here  the  evidence  of  the  direct  injury  is  seen  in  the  inflamed 
-stomach  and  the  diarrhoea,  the  indirect  injury  in  the  profound  anaemia 
and  wasting  which  accompanies  the  condition. 

An  interesting  feature  in  parasitism  in  general  is  that  in  some  cases 
it  is  not  in  the  interests  of  the  parasite  that  it  should  destroy  its  host,  for 
in  this  case  the  particular  parasite  would  die  out   also.     In   other  cases, 
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the  death  of  the  intermediate  host  is  essential  before  the  parasite  can  com- 
plete its  life  cycle,  e.g.,  in  the  case  of  the  hydatids  or  bladderworms,  the 
flesh  of  the  intermediate  host  has  to  be  eaten  by  the  final  host,  usually 
another  species  of  animal,  before  the  parasite  can  reach  maturity. 

The  Life  History  of  Internal  Parasites. 

In  order  to  be  able  to  cope  intelligently  with  the  invasion  of  parasites,. 
a  knowledge  of  their  life  history  is  necessary.  I  do  not  mean  by  this  to 
insist  that  every  stock-owner  must  be  in  possession  of  this  knowledge  before 
he  can  hope  to  acconyjlish  anything,  although  this  would  be  very  advan- 
tageous to  him,  but  that  his  advisers  must  be.  Towards  this  end  points  of 
great  value  are — (a)  whether  the  particular  parasite  spends  the  whole  of  its 
existence  in  one  species  of  animal,  or  whether  several  different  species  are- 
necessary  for  its  propagation;  (&)  whether  its  life  cycle  is  a  simple  one, 
as  in  the  stomach  worms,  or  a  complex  one,  as  in  the  liver  fluke? 

In  connection  with  the  lives  of  the  internal  parasites,  one  has  to  bear  in 
mind  that  the  obstacles  to  the  continuation  of  their  species  are  many,  and 
only  relatively  a  few  reach  maturity.  Consequently,  in  order  to  provide 
for  a  high  death-rate  in  the  young  parasite,  it  is  found  that  as  a  rule  the 
female  possesses  a  high  degree  of  fecundity,  very  large  numbers  of  eggs  or 
embryos  resulting  from  one  fertilised  female.  Again,  in  the  case  of  para- 
sites having  a  simple  life  cycle,  it  is  necessary  that  the  eggs  or  embryo  should 
be  protected  between  the  time  it  leaves  its  parent  host  until  it  finds  another 
in  which  to  mature.  One  finds  such  protection  provided  in  various  ways,, 
e.g.,  the  egg  being  provided  with  a  very  resistant  covering;  a  similar  protec- 
tion may  exist  in  the  larva  also ;  the  longevity  of  the  larva. 

Certain  geographical  and  climatic  conditions  favour  the  survival  of 
parasites,  but  these  cannot  be  viewed  as  being  under  the  control  of  the 
latter. 

The  Effects  of  Internal  Parasites  on  Animals. 

In  considering  the  effects  produced  by  the  invasion  of  internal  parasite?,, 
several  factors  become  evident,  e.g.,  the  number  of  parasites  present  has  a 
great  bearing  on  the  result  upon  the  animal.  In  most  cases  the  presence 
of  a  few  such  parasites  causes  no  appreciable  harm,  and  in  quite  a  number 
of  districts  harmful  parasites  may  be  found  in  their  predilection  seats  in 
live  stock,  e.g.,  the  alimentary  tract  of  cattle  and  sheep,  but  the  conditions 
under  which  the  host  animals  are  living  are  such  that  the  parasites  are 
unable  to  multiply  to  an  injurious  extent.  Such  conditions  may  be  seen 
in  large  grazing  areas,  not  overstocked,  with  well-drained  i^addocks  and 
animals  in  good  condition,  especially  with  a  dry  climate. 

In  other  places  the  intermediate  host  necessary  for  the  parasite  to  com- 
plete its  life  cycle  in  is  absent,  consequently  its  propagation  is  checked,  e.g., 
fluke  in  a  district  where  there  are  no  water-snails. 

Again,  in  some  instances,  age  is  a  great  factor  in  the  results  due  to 
parasitic  invasion.  Especially  does  one  see  this  in  the  case  of  stomach 
worms  in  cattle  and  sheep  and  other  intestinal  parasites.  In  the  former 
condition,  the  young  animals   suffer  much  more  seriously  as   a  rule  than 
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adults;  also,  an  animal  whose  vitality  is  weakened  by  age,  want  of  proper 
nutriment,  bad  hygienic  surroundings,  continual  wet  weather,  &c.,  is  much 
more  likely  to  become  a  victim  than  one  which  is  living  under  conditions 
unfavourable  to  the  continued  existence  of  the  parasite. 

I  have  indicated  that  the  injurious  effects  produced  by  such  parasites 
are  in  the  main  due  to  mass  action,  i.e.,  many  parasites  must  be  present 
before  the  animal  host  shows  any  appreciable  change  in  health.  Conse- 
quently, the  overstocking  of  pastures,  or  the  continual  grazing  of  the  animals 
over  spots  where  the  parasites  are  voided  in  the  excreta  of  infected  animals 
(and  the  two  conditions,  overstocking  and  continual  feeding  over  the 
same  ground,  are  by  no  means  synonymous),  or  the  drinking  of  water  heavily 
contaminated  with  eggs  or  larva3  of  parasites  must  be  looked  upon  as  great 
factors  in  the  spread  of  internal  parasites,  and  the  ill-health  of  their  hosts. 

To  emphasize  my  point  that  overstocking  is  not  always  the  cause 
animals  grazing  over  infested  ground.  Everyone  is  aware  that  a  paddock 
may  be  very  large,  and  provide  ample  grazing  area  for  the  stock  in  it,  yet 
sometimes  one  finds  in  such  a  paddock  a  small  area,  especially  a  swampy  part, 
where  the  animals  prefer  to  graze.  Such  parts  will  naturally  be  more 
heavily  covered  with  the  excreta  of  the  animals,  and  when  moist  or  swampy 
will  act  as  a  reservoir  for  the  reinfestation  of  animals  with  intestinal  and 
other  parasites. 

A  General  Survey  of  Internal  Parasites. 

We  now  come  to  a  survey  of  particular  internal  parasites  of  animals. 
The  first  to  be  mentioned  are  what  are  popularly  known  as  bladderworms. 
These  are  the  immature  or  intermediate  forms  of  tapeworms,  and  they 
represent  a  stage  in  the  life  cycle  of  particular  parasites.  They  get  their 
names  from  the  bladder-like  appearance  and  watery  contents  of  the  cyst. 
A  fact  to  be  remembered  when  dealing  with  this  i^articular  kind  of  parasite 
is  that  the  bladderworm  stage  is  passed  in  one  species  of  animal,  whilst 
in  most  cases  the  mature  form  or  tapeworm  is  found  in  quite  a  different 
species,  consequently  one  may  look  upon  the  animal  harbouring  the  bladder- 
worm  stage  of  the  parasite  as  the  passive  host,  whilst  that  harbouring  the 
mature  parasite  as  the  active  host. 

It  is  very  interesting  to  note  that  in  most  of  the  cases  in  which  the  life 
history  of  this  particular  kind  of  parasite  of  live  stock  has  been  worked 
out,  the  animal  harbouring  the  mature  tapeworm  is  the  dog  or  dingo.  Xo^r, 
numerous  tapeworms  of  horses,  sheep,  and  cattle  are  known,  and  no  doubt 
all  of  them  have  a  bladderworm  stage,  which  is  passed  somewhere  else;  but 
up  to  the  present  very  little  is  known  of  the  life  history  of  the  tapeworms 
of  cattle,  sheep,  and  horses. 

Of  the  groups  of  bladderworms,  three  are  of  importance  to  live  stock,  viz. 
(1)  Cysticercus;  (2)  Coenurus;  (3)  Echinococcus. 

Examples  of  the  first  group  are:  (a)  Cysticercus  hovis  and  G.  cellulosce^ 
in  the  ox  and  pig  respectively.  The  mature  forms  are  tapeworms  in  man. 
(6)  Cysticercus  tenuicollis,  whose  host  is  the  ox,  sheep,  and  pig;  its  adult 
tapeworm  is  Tcenia  marginata  in  the  dog. 
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Examples  of  the  second  group  are:  (a)  Coenurus  cerehralis,  its  host  is  the 
sheep,  ox,  and  goat;  the  adult  tapeworm  is  Tcenia  coenurus  in  the  dog.  (h) 
Coenurus  serialis,  seen  in  the  rabbit;  its  adult  form  is  another  tapeworm  of 
the  dog,  Tcenia  seinalis. 

The  third  group,  Echinococcus;  this  bladderworm  is  the  thing  popularly 
known  as  Hydatid,  although,  strictly  speaking,  most  of  the  various  bladder- 
worms  are  Hydatids. 

Two  species  of  Echinococcus  are  known ;  their  hosts  are  the  horse,  ox, 
sheep,  pig,  dog,  and  man.  The  adult  forms  are  yet  other  tapeworms  of  the 
dog,  viz.,  Tcenia  echinococcus. 

These  examples  show  what  a  very  important  factor  the  dog  is  in  main- 
taining and  spreading  bladderworms,  although,  as  I  have  already  men- 
tioned, there  are  numerovis  tapeworms  of  other  animals,  the  intermediate 
stages  of  which  are  very  little  known.  However,  so  far  as  the  foregoing 
illustrations  are  concerned,  with  the  exception  of  the  Cysticercus  hovis  and 
C.  celluloscv,  of  which  man  is  the  agent  in  propagating,  it  will  be  recognised 
that  the  role  played  by  the  dog  and  dingo  is  an  essential  one.  The  chain 
of  events  will  be  more  readily  followed  when  it  is  remembered  that  these 
two  animals  are  meat-eating  animals,  and  that  their  movements  are, 
generally  speaking,  unrestricted. 

Cysticerci. 

C.  hovis  and  C.  cellulosce  give  rise  to  what  is  popularly  known  as  measly 
beef  and  measly  pork.  There  is  no  record  of  the  condition  occurring  in 
animals  here,  but  it  is  conunon  in  some  other  countries.  It  will  be  readily 
understood  that  in  countries  where  sanitary  arrangements  are  absent,  and 
animals  live  in  contact  with  hmnan  beings,  the  spread  of  these  particular 
parasites  will  be  very  easy. 

Cysticercus  tenuicollis  is  usually  found  in  the  abdominal  cavity  of  its 
host,  attached  by  a  A^ery  long  slender  stalls,  and  containing  a  clear  fluid. 
No  particular  harm  has  been  observed  arising  from  infestation  by  this 
bladderworm. 

Ccenuri. 

Of  the  two  Goenuri  of  animals,  the  most  important  is  that  found  in  the 
cranial  cavity  of  ruminants,  where  it  gives  rise  to  a  condition  known  as 
Sturdy  or  Gid.  The  other,  C.  serialis,  is  found  in  the  svibcutaneous  tissues 
and  muscles  of  rodents,  e.g.,  rabbits,  where  it  is  fairly  common. 

With  regard  to  the  bladderworm  giving  rise  to  Gid,  the  mode  of  infestation 
is  by  the  animal,  sheep  or  ox,  swallowing  eggs,  which  have  become  liberated 
from  a  ripe  segment  of  the  dog  tapeworm,  Tcvnia  ccvnuru.?,  the  dog  voiding 
its  excreta  containing  segments  of  the  tapeworm  about  the  paddocks,  the 
excrement  drying,  and  the  eggs  in  it  being  blown  about  by  the  wind,  &c., 
and  coming  to  rest  upon  herbage,  which  is  eaten  by  the  animals  concerned. 
The  condition  Gid  is  not  common  in  New  South  Wales.  The  eggs  having 
been  swallowed  by  the  animal  host,  the  immature  parasites  hatch  out  in 
the  stomach,  bore  their  way  through  the  stomach  wall  and  travel  to  the 
brain.     The  parasite  here  comes  to  rest,  and  gradually  secretes  around  itself 
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a  membrane  in  which  fluid  collects.  The  gradual  growth  of  this  cyst 
causes  pressure  upon  the  brain,  and  considerable  nervous  disturbance  ot* 
the  affected  animal  results.  These  brain  disturbances,  however,  should  not 
be  confounded  with  nervous  derangement  due  to  a  number  of  other  causes. 

Echinococcus. 

The  popular  name  for  this  bladderworm  is  Hydatid,  but  as  I  have  already 
remarked',  that  term  correctly  may  be  applied  to  the  bladderworm  stage  of 
a  number  of  parasites. 

The  Echinococcus  hydatid  is  the  most  common  of  the  bladderworms  of 
live  stock  in  Australia,  and  it  is  so  well  known  that  I  propose  to  say  little 
about  it. 

It  is  the  bladderworm  stage  of  a  very  small  tapeworm  of  the  dog  {Tcenia 
ecJiinococcus).  The  adult  tapeworm  is  not  more  than  one-third  of  an  inch 
long;  quite  different  from  one's  ordinary  conception  of  the  size  of  such 
parasites.  Consequently,  it  can  readily  be  overlooked  when  making  a  post- 
mortem examination  of  a  dog.  The  bladderworms  do  not  live  for  an 
indefinite  period  in  the  body  of  their  host.  Unless  the  latter  dies  naturally, 
or  is  killed,  the  bladderworm  eventually  dies  itself.  In  the  case  of  the 
Echinococcus  hydatid,  one  often  finds  such  dead  parasites  in  the  liver,  &c., 
of  animals,  where  they  have  degenerated,  and  frequently  undergone  calci- 
fication. Such  degenerated  hydatid  cysts  have  not  infrequently  been  mis- 
taken for  tuberculous  lesions,  but  they  can  be  readily  differentiated 
microscopically. 

Before  leaving  this  part  of  my  subject,  I  would  again  remind  you  that 
the  dog  is  the  active  agent  in  the  spread  of  the  EcJiinococcus  and  a  number 
of  other  hydatids,  as  it  harbours  the  adult  parasite  or  tapeworm.  It  follows, 
therefore,  that  if  dogs  were  absent,  these  particular  hydatids  would  become 
a  thing  of  the  past.  Conversely,  if  dogs  or  dingoes  were  not  permitted  to 
eat  raw  flesh  containing  hydatids,  the  same  thing  would  happen  to  the 
parasite.  It  is  not  practicable  to  get  rid  of  all  dogs,  but  to  a  very  large 
degree  it  is  practicable  to  prevent  them  feeding  on  uncooked  hydatid  meat. 

The  Cestodes  or  Tapeworms. 

With  regard  to  this  group  of  parasites,  the  mature  forms  of  th('  bladder- 
worms,  I  have  little  to  say.  Their  number  is  considerable,  but  as  I  have 
mentioned,  very  little  is  known  of  the  intermediate  life  history  of  the 
tapeworms  of  horses,  oxen,  and  sheep.  At  times  heavy  infestation  has 
resulted  in  considerable  mortality  in  young  stock,  notably  in  lamb?.  A  few 
tapeworms  do  not  cause  the  death  of  their  host,  although  their  presence 
must  have  a  prejudical  effect  upon  the  animal's  health.  Sometimes  one 
finds  the  bile  ducts  of  the  liver  invaded  with  tapeworms  from  the  bowel,  and 
large  numbers  of  certain  tapeworms  may  be  found  in  the  liver. 

Trematodes  or  Flukes. 

The  popular  name  for  this  group  of  parasites  is  fluke.  Quite  a  number 
of  species  are  known  to  exist  in  different  animals  in  different  parts  of  the 
world,  but  the  one  most  commonly  found  affecting  live  stock  in  Australia 
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is  the  liver  fluke  (Fasciola  hepatica).  Every  year  considerable  economic 
loss  occurs  in  various  localities  as  the  result  of  the  activities  of  this 
organism.  The  liver  fluke  has  a  most  complex  life  cycle.  Part  of  it  is  spent 
in  a  small  water-snail,  part  upoii  blades  of  grass,  &c.,  whilst  the  mature 
stage  is  spent  in  the  liver  of  animals,  such  as  sheep  and  cattle.  Even  the 
foregoing  brief  note  will  help  one  to  understand  why  fluke  disease  is  more 
prevalent  in  wet,  swampy  districts  than  it  is  in  dry  areas.  We  say  that 
in  the  case  of  the  bladderworms,  of  which  the  dog  is  the  final  host,  the  death 
of  the  intermediate  host  animal,  i.e.,  the  individual  harbouring  the  bladder- 
worm,  is  necessary  for  the  propagation  and  maturation  of  the  parasite ;  but 
with  the  liver  fluke,  the  death  of  its  host  is  not  at  all  necessary  for  the 
propagation  of  the  species.  A  liver  fluke  will  lay  about  ."0,000  eggs  in  the 
bile  ducts  of  the  sheep  or  ox.  These  eggs  gaining  entrance  to  the  intestinal 
canal,  and  passing  out  with  the  excreta,  give  rise  each  to  an  embryo,  which, 
however,  soon  perishes  unless  it  can  come  in  contact  with  its  intermediate 
host,  viz.,  a  water-snail.  It  is  hardly  likely  that  more  than  a  small  fraction 
of  embryos  do  reach  a  water-snail,  and  one  again  sees  here  a  provision  of 
nature  for  preventing  the  extinction  of  the  race,  viz.,  the  enormous  number 
of  eggs  produced  by  the  mature  individual. 

It  is  interesting  to  note  that  the  particular  water-snail  which  is  the  inter- 
mediate host  in  Europe,  is  said  not  to  exist  in  Australia.  Here  is  another 
example  of  parasites  adapting  themselves  to  local  conditions  by  finding 
another  species  of  individual  in  which  to  pass  part  of  their  life. 

Round  "Worms  or  Nematodes. 

The  parasitic  round  worms  are  responsible  for  very  seriovis  losses  in  live 
stock  in  this  and  other  countries.  Various  species  make  their  habitat  in 
different  parts  of  the  animal  body,  e.g.,  lungs,  muscles,  intestines,  stomach, 
kidneys,  subcutaneous  tissues,  &c. 

Their  life  history  is  a  comparatively  simple  one,  although  it  differs  in 
different  genera.  Broadly  speaking,  however,  their  cycle  is  that  the  two 
sexes,  which  are  distinct,  copulate,  and  eggs  or  living  embryos  are  brought 
forth.  In  some  cases  no  intermediate  host  is  required  for  the  propagation 
of  the  round  worms  of  the  domesticated  animals,  i.e.,  the  eggs  or  larvae 
pass  direct  to  the  same  species  of  animal  which  harbours  the  adult  worm. 
In  other  cases,  however,  part  of  the  life  cycle  is  spent  in  another  host,  e.g., 
an  insect  or  a  mammal. 

So  far  as  the  symptoms  of  infestation  by  round  worms  are  concerned, 
the  places  that  may  be  invaded  are  so  numerous  that  no  general  account  can 
be  given,  for  naturally  the  symptoms  shown  by  an  infested  animal  depend 
upon  where  the  particular  species  of  parasite  is  accustomed  to  take  up  its 
abode.  Generally  speaking,  however,  when  in  a  number  of  animals  one 
observes  a  gradual  loss  of  flesh  without  at  first  much  loss  of  appetite,  also 
unthriftiness,  anaemia,  and  weakness,  in  the  absence  of  any  definite  informa- 
tion to  the  contrary  one  may  suspect  the  presence  of  worms. 

As  to  curative  treatment,  here  again  it  depends  upon  the  situation  of  the 
particular  parasite  which  it  is  desired  to  destroy.     Often  the  mature  worm 
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is  fairly  readily  destroyed  if  one  can  be  assured  that  the  drug  used  comes  in 
direct  contact  with  the  parasite.  When,  however,  one  considers  that  the 
usual  vermicidal  agents  are  active  poisons,  and  that  they  cannot  be  adminis- 
tered to  an  animal  in  very  large  doses,  one  can  realise  that  the  giving  of 
such  drugs,  by  way  of  the  stomach,  is  hardly  likely  to  have  a  very  deadly 
effect  upon  worms  in  such  places  as  the  lungs,  on  account  of  the  drug 
being  so  highly  diluted  in  the  blood  stream.  In  the  case  of  stomach  worms, 
direct  application  of  the  drug  to  the  parasite  can,  in  a  measure,  be  obtained; 
but  even  in  such  instances  treatment  must  be  prolonged,  and  in  many  cases, 
especially  with  young  animals,  even  if  all  the  worms  have  been  killed  off, 
the  damage  done  to  the  animal's  health  may  be  so  profound  as  to  be  irrepar- 
able. Furthermore,  it  must  be  remembered  that  if  animals  are  kept  in  the 
paddocks  where  they  have  become  infested,  reinfestation  will  be  constantly 
taking  place,  consequently  a  few  doses  of  vermicidal  medicine  are  not  likely 
to  produce  the  desired  result. 

Round  Worms  of  the  Bronchi  and  Lungs. 

Nearly  all  species  of  live  stock  may  be  affected  with  worms  in  the  respira- 
tory passages,  but  the  most  important  to  stock-owners  in  this  country  are 
those  infesting  sheep  and  young  cattle,  viz.,  Strongylus  filaria  of  sheep, 
Dictyocaulus  viviparus  (Strongylus  micrurus)  of  calves,  and  Synthetocaulus 
rufescens   (Strongylus  ritfescens)   of  lambs. 

These  give  rise  to  the  condition  commonly  known  as  Husk  or  Hoose.  So 
far  as  the  life  history  of  lung  worms  in  general  is  concerned,  there  is  a  good 
deal  yet  to  be  ascertained,  but  generally  speaking,  one  may  state  that  the 
egg  when  laid  contains  an  embryo,  which  leaves  the  egg  within  a  short  time 
after  the  latter  is  deposited  by  the  female  in  the  lungs,  &c.  The  embryo 
makes  its  way  to  the  exterior  by  way  of  the  trachea,  or  windpipe,  and  the 
nasal  passages.  Their  power  of  resistance  to  adverse  conditions  is  consider- 
able. In  suitable  situations  the  embryo  can  live  for  long  periods.  It  is 
held  by  some  authorities  that  the  embryos  pass  some  part  of  their  existence 
in  the  body  of  an  intermediate  host,  e.g.,  an  insect,  mollusc,  or  worm,  but 
this  at  present  is  only  hypothesis. 

A  calf,  sheep,  or  lamb  becomes  infested  by  taking  in  embryos  with  the 
food.  It  is  supposed  that  the  embryos  first  pass  into  the  rumen  or  paunch. 
They  are  brought  back  again  into  the  pharynx  during  the  act  of  rumination, 
whence  they  gain  entrance  to  the  air  passages. 

The  effect  the  worms  produce  upon  the  respiratory  tract  is  a  bronchitis 
or  a  broncho-pneumonia,  usually  of  a  chronic  nature.  In  the  lungs  the 
changes  are  often  accompanied  by  the  production  of  chronic  inflammatory 
fibrous  tissue.  Consequently,  parts  of  the  lungs  of  an  infested  animal  may 
be  quite  fibrous  in  consistency.  Not  infrequently,  secondary  effects  are  set 
up  by  the  penetration  of  bacteria  into  the  damaged  lung  tissue. 

Round  Worms  of  the  Stomach  and  Intestines. 

Losses  in  live  stock  owing  to  the  depredations  of  these  parasites  occur 
every  year,  but  during  the  past  few  years  the  mortality  in  sheep  and  cattle 
from  what  are  commonly  known  as  stomach  worms  has  been  considerable. 
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and  it  is  to  this  particular  group  that  I  shall  confine  my  remarks,  although 
there  are  numbers  of  other  species  of  round  worms  inhabiting  the  intestinal 
canal  of  live  stock. 

The  three  worms  it  is  proposed  to  discuss  are: — 

1.  Hcemonclms  (Strongylus)  contortus,  in  cattle  and  sheep. 

2.  Ostertagii  circumcincta  (Strongylus  cervicornis)  in  sheep  and  cattle. 

3.  Trichostrongylus  axei  (Strongylus  gracilis),  also  in  sheep  and  cattle. 

The  life  cycle  of  these  stomach  worms  is  a  simple  one,  and  the  following 
broadly  represents  it.  The  egg  is  laid  by  the  female  in  the  alimentary  tract 
of  the  host  animal.  The  embryo  may  develop  from  the  egg  either  whilst  it 
is  in  the  bowel  of  the  animal,  or  in  the  excreta  after  the  latter  has  been 
passed  out  into  the  open. 

The  period  the  embryo  takes  to  hatch  out  depends  upon  conditions  of 
moistvire  and  temperature,  and  may  vary  from  a  matter  of  hours  iip  to 
weeks.  The  larva  which  then  develops  forms  a  protective  sheath  around 
itself,  and  lives  upon  the  food  material  which  is  stored  up  in  its  own  body. 
In  this  state  in  can  survive  adverse  conditions,  e.g.,  dryness,  cold,  &c.,  for 
some  months.  With  a  warm  temperature,  however,  the  larva  becomes 
active,  and  makes  its  way  up  the  blades  of  grass,  &c.,  where  it  again  comes 
to  rest.  When  such  grass  is  eaten,  the  larva  is  swallowed  with  it,  and  in 
the  animal's  stomach  develops  and  becomes  an  adult  worm  in  about  three 
weeks.    The  two  sexes  then  copulate,  and  the  female  produces  its  eggs. 

A  thing  of  some  practical  importance  becomes  evident  from  the  foregoing, 
viz.,  that  there  is  no  actual  multiplication  of  the  worms  in  the  animal's 
stomach,  i.e.,  the  number  of  adult  worms  present  in  an  animal  represents 
no  more  than  the  number  of  larvae  actually  swallowed;  and  it  therefore 
follows  that  the  degree  with  which  an  animal  may  be  infested  with  such 
parasites  depends  upon  the  facilities  with  which  the  larva?  may  be  picked 
up  and  swallowed. 

The  condition  produced  by  such  worms  is  a  chronic  inflammation  of  the 
true  stomach,  accompanied  by  diarrhoea,  wasting  and  anaemia.  The  effects 
due  to  these  worms  upon  the  health  of  the  animal  cannot  be  ascribed  solely 
to  the  local  irritation  or  to  the  amount  of  blood  abstracted.  The  profound 
anaemia  seen  in  aniinals  suffering  from  these  parasites  is  due  to  something 
else  besides  this.  It  is  probable  that  it  is  due  to  a  toxin  secreted  by  the 
worms  acting  upon  the  blood.  It  has  been  proved  that  the  bodies  of  some 
intestinal  worms  do  contain  poisonous  substances,  which  upon  injection 
under  the  skin  of  animals  have  produced  serious  effects.  However,  one  must 
be  careful  how  one  draws  conclusions  from  such  experiments.  The  injection 
of  the  extracts  from  the  bodies  of  worms  into  the  body  of  an  animal  is  not 
quite  the  same  thing  as  the  presence  of  the  intact  worm  in  the  intestinal 
canal. 

Young  animals  suffer  most  severely  from  the  effects  of  these  stomach 
worms,  but  adult  animals  are  not  infrequently  affected  also. 
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A  review  of  the  life  history  of  the  stomach  worms  enahles  one  to  learn 
other  points  of  practical  importance,  cu..  (1)  In  wet  seasons  one  must  be 
prepared  for  an  increase  in  the  number  of  such  parasites.  (2)  That  moist 
places  are  always  to  be  considered  a  harbour  for  the  larvge  of  the  worms. 
(3)  That  if  one  is  trying  to  eradicate  worms  from  a  paddock  by  starving 
them  out,  i.e.,  by  removing  all  stock  to  fresh  dry  paddocks,  the  infested 
paddock  will  need  to  remain  free  from  sheep  or  cattle  for  a  relatively 
lengthy  period. 

It  appears  to  be  the  general  impression  that  Hwrnonclias  coiitortiis,  the 
twisted  stomach  worm,  is  the  sole  or  main  cause  of  parasitic  gastro-enteritis 
of  sheep  and  cattle  in  Australia.  This  is  an  error.  Although  it  can  and 
does  occasion  considerable  loss  in  live  stock,  yet  the  other  two  stomach 
worms,  OsteHac/ii  circumcincia  and  T'richostrongiilus  axei,  are  responsible 
for  far  more  serious  losses  in  young  stock  than  H.  contorins. 

This  popular  error  can  be  readily  explained.  //.  contortu.s  is  exceedingly 
common  in  the  true  stomach  of  cattle  and  sheep,  and  is  readily  distinguish- 
able in  the  stomach  contents  upon  a  post-mortem  examination.  On  the 
other  hand  the  two  other  worms  cannot,  as  a  rule,  be  detected  merely  by 
looking  at  the  mass  of  stomach  contents.  These  particular  parasites  are 
short,  very  slender,  and  whitish  in  colour,  somewhat  like  very  short  pieces 
of  fine  cotton.  They  may  be  present  in  myriads  in  the  stomach  contents 
of  an  animal,  and  yet  the  usual  casual  inspection  of  the  latter  will  fail  to 
reveal  them,  although  the  contorted  worm,  if  present  at  the  same  time,  will 
be  easily  seen.  In  several  instances  brought  to  my  knowledge,  animals  have 
been  suspected  to  be  suffering  from  parasitic  gastritis,  and  yet  the  owner, 
on  making  an  examination  of  the  stomach  contents,  has  failed  to  convince 
himself  for  the  foregoing  reasons. 

If,  however,  in  such  a  case  a  small  amount  of  the  stomach  contents  be 
placed  in  a  shallow  glass  vessel,  and  then  well  diluted  with  water,  these 
small  parasites  may  be  readily  discerned. 

Another  point  also  to  be  borne  in  mind  when  sending  material  for 
diagnosis,  is  that  the  stomach  worms  die  soon  after  the  death  of  the  host 
animal,  and  undergo  digestion  if  they  remain  in  the  unopened  stomach. 
Consequently,  if  such  a  stomach  be  removed  and  sent  for  examination,  as 
a  case  of  suspected  parasitic  gastritis,  and  if  any  time  has  elai>sed  since 
death,  the  individual  making  the  examination  may  not  be  able  to  find  any 
worms  at  all,  although  they  may  have  been  present  in  enormous  numbers 
before  death. 


Clearing  Land  and  Subsoiling  with  Explosives. 

A  LIMITED  number  of  demonstrations  in  clearing  land  and  subsoiling  with 
explosives  will  be  given  by  Mr.  C.  W.  Burrows,  Field  Assistant,  to  branches 
of  the  Agricultural  Bureau.  Branches  who  wisli  to  take  advantage  of  this 
offer  ai'e  requested  to  make  early  application  to  the  Department  through  their 
honorary  secretaries. 
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List  of  Plants  declared  to  be  Noxious  in  various 
Shires  and  Municipalities  during  the  month  op 
May,  1918. 


Plant. 

Municipality. 

Shire. 

Scientific  Name. 

Common  Name. 

Ruhus  fruticosus  ... 

Blackberry 

Bowral. 

Eurobodalla. 

Coraki. 

Sutherland. 

Rockdale. 

Uralla. 

Xanlhiutn  strumarium     ... 

Noogoora  Burr 

Moree. 

Muswellbrook. 

Marrubium  vulgare          

Ho  rebound 

Armidale 
Uralla. 

Narraburra. 

Rumex,  sp. 

Docks             

Armidale. 
Uralla. 

Centaurea  calcitrapa         

Star  Thistle 

Coraki. 

Timbrebongie. 

Rosa  rubiginosa    ... 

Sweet  Briar  ... 

Coraki. 
Uralla. 

Eurobodalla. 

Eichhornia  crassipes 

Water  Hyacinth 

Coraki. 

Eurobodalla. 

Cryptostemma  calenduhcea 

Cape  Weed 

Coraki. 

Xanthium  spinosum        

Bathurst  Burr 

Gulgong. 
Uralla. 

Eurobodalla. 

Cardious  lance.olatns         

False  Scotch  Thistle 

Uralla. 

Datura  Stramonium         

False  Castor  Oil  Plant 

Uralla. 

Phytolacca  octandra          

Ricinus  communis 

Red  Ink  Plant 

Eurolx)dalla. 

Castor  Oil  Plant 

Eurobodalla. 

Echium  plantuginemn 
Inula,  graveolens   ... 

Gloucester. 

Stink  wort 

Namoi. 

Timbrebongie. 

Weddin. 

Goodratligbee. 

Win  gad  ee. 

Alternanthera  achyrantha 

Khaki  Weed 

Mumbulla. 

Wild  Verbena 

Mum  bulla. 

Pure  Seed  Maize  for  Sale. 

Tlie  Department  of  Agriculture  has  a  limited  amount  of  pure  selected  seed 
maize  for  sale  for  the  coming  season,  both  for  grain  and  fodder  purposes,  as 
follows : — 


Variety. 


Seed  available  at — 


Railway  Station 
or  S\  harf. 


Improved  Yellow  Dent 

Learning 

Red  Hogan 

Early  Yellow  Dent     ... 

Silvermine 

Funk's  Yellow  Dent   ... 


Grafton  Experiment  Farm 

Hawkesbury  Agricultural  College 
Glen  Junes  Experiment  Farm... 
Yanco  Experiment  Farm 
North  Bangaroo  Stud  Farm     . . . 


Grafton. 

Richmond. 
Glen  Innes. 
Yanco. 
Canowindra. 


The  price  is  7s.  6d.  per  bushel  f.o.r.  or  f.o.b.  at  the  station  or  wharf 
mentioned.     Bags,  9d.  each  extra. 

As  the  supply  is  limited,  intending  purchasers  are  recommended  to  apply 
at  once  direct  to  the  respective  Experiment  Farms,  but  inquiry  should  be 
made  to  ascertain  whether  the  required  quantity  is  in  stock  before  remit- 
tance is  sent. 

All  orders  should  be  accompanied  by  remittance,  with  exchange  added  for 
cheques. 
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Herd-testing  on  the  North-Coast* 

Operations  of  the  Tweed-Eichmond  Herd-testing 
Council,  1916-18. 


L.  T.   :^lAt'INNES,  Acting  Dairy  Expert. 

The  Department  of  Agriculture  has  for  many  years  past  made  the  testing 
of  the  State's  dairy  herds  for  milk  and  butter-fat  production  a  foremost  part 
of  its  policy  for  developing  the  dairying  industry.  Previous  to  1913  several 
attempts  were  unsuccessfully  made  in  various  parts  of  the  State  to  induce 
farmers  to  enter  their  herds  for  testing.  Each  testing  association  was 
subsidised  to  as  much  as  20s.  in  the  £,  but,  for  various  reasons  which 
need  not  be  here  specified,  all  efforts  to  arouse  continued  interest  on  the  part 
of  the  dairy  farmer  failed. 


A  Tester  at  Work — Tweed-Richmond  Herd-testing  Council. 
With  some  twenty  of  his  fellow  testers  he  is  now  with  the  A.I.F.  abroad. 

Some  years  ago  the  writer  was  instrumental  in  establishing  the  movement 
in  the  Tweed  and  Richmond  River  districts.  When  the  war  broke  out  in 
1914  the  work  of  testing  these  North  Coast  herds  was  in  full  swing,  as  many 
as  fifteen  units,  each  of  1,400  to  1,600  cows,  being  formed  up.  Owing  to 
those  employed  as  testers  leaving  for  the  front,  one  association  after  another 
suspended  operations,  until  only  one,  the  combined  Rangalow-Byron  Ba}'  unit, 
was  left  to  maintain  the  continuity  of  a  service  which  means  so  much  for  the 
future  of  our  third  greatest  primary  industry. 

It  was  decided  by  the  Council  which  governed  herd-testing  on  the  North 
Coast  that  at  least  this  one  unit  should  be  kept  going,  so  that  after  the  war  it 
might  form  a  nucleus  for  reviving  the  movement. 
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Testing  has  now  been  canied  out  continuously  for  six  years,  and  several 
farmers  are  in  their  seventh  testing  period.  These  continuous  records  are 
most  valuable  as  educational  factors,  and  should,  when  the  time  comes  for 
action,  provide  conclusive  arguments  for  pei'suading  farmers  in  other  centres 
to  combine  in  a  similar  manner,  until  every  animal  used  in  the  milking  herds 
of  the  State  is  under  continual  observation,  and  her  productiveness  in  milk 
and  butter  fat,  with  other  important  factors  bearing  on  such  yields,  recorded. 
If  this  can  be  accomplished,  dairying  ia  New  South  Wales  should  enter  upon 
a  new  era,  one  of  further  advancement  and  prosperity. 

Under  these  circumstances  the  opei'ations  of  the  Tweed-Richmond  Herd- 
testing  Council  for  the  years  1916-18  should  be  of  great  interest  to  all 
engaged  in  dairying  in  ISJew  South  Wales  and  elsewhere. 


A  Tester's  Equipment. 

Ready  for  the  next  farm  in  the  Testiny-  Unit.     One  Tester  looks  after  up  to  twenty -fi\e  heifls, 
avera'^inj'  sixty  cows  each. 


At  the  sixth  annual  meeting  of  the  Bangalow  unit,  held  under  the 
auspices  of  the  Tweed-Richmond  Herd-testing  Council  on  29th  April,  Mr. 
A.  W.  Hinwood,  who  has  acted  as  Secretary  to  the  Council  since  its 
inception,  submitted  his  report  for  the  last  two  years'  operations,  from  which 
the  following  extracts  are  made  : — 

As  you  are  aware,  it  was  resob  ed  by  the  Council  to  maintain  only  the  central  unit  at 
Ban i..'alow- Byron  Bay  whilst  the  war  continued.  The  operations  of  the  combined 
Byron  Bay  and  Mullumbiinby  units  were  therefore  discontinued  on  tlie  ^^Ist  August, 
1916.  The  Nimbin  unit  made  an  excellent  start,  but  on  the  resignation  of  their  tester, 
on  the  30th  April,  1917,  the  operations  of  that  unit  ceased,  as  it  was  impossible  to 
secure  the  services  of  a  suitable  tester.  The  Bangalow  unit,  in  which  are  included 
members  of  the  Byron  Bay  unit,  was  maintained  at  full  strength  during  the  period 
under  review,  and  the  herds  of  several  members  have  been  tested  for  six  consecutive  years. 

The  movement  is  virtually  stationary,  owing  to  the  abnormal  conditions  prevailing  ; 
but,  in  my  humble  judgment,  it  will  be  an  essential  factor  to  the  future  welfare  of  the 
dairy  industry  when  conditions  revert  to  normal.  My  intimate  acquaintance  with  herd 
testing,  not  only  in  my  official  capacity,  but  as  a  dairy  farmer,  has  convinced  me  of  the 
immeasurable  benefits  derived  by  systematic  testing.  I  am  still  of  opinion  that  average 
herd  production  is  far  below  a  standard  compatible  with  the  capital  and  labour  eniployed 
in  the  business.     No   industry  should  be  tolerated  that  cannot  pay  a  living  wage,  and 


July  2,  1918.] 


Agricultural  Gazette  of  N.S.W. 


511 


the  demands  of  labour,  which  must  receive  due  consideration,  and  which  are  not  likely 
to  be  moderate  1,  may  be  more  e(iuitably  met  by  increased  production.  This  is  possible 
of  accomplishment  by  tlie  scientific  methods  of  herd-testing  at  a  minimum  of  cost,  and 
its  organisation  should  receive  the  generous  support  of  both  the  tlovernment  and  dairy 
farmers. 

The    tester  of    the    Bangaluw  Association,    Mr.    Norman    Wil.shire,    has 

compiled  the  following  information  in  connection  with  the  work  of  the  last 

two  years.     These  returns  give  the  average  yields  of  each  herd  in  pounds  of 

commercial  batter   (calculated  by  the  O'Callaghan  chart),   and   it   will   be 

noted  that  for  both  years  the  Jersey  breed  gave  the  three  highest  yields. 

Next  year  I  hope  the  average  weight  of  the  milk  yields,  and  the  number  of 

cows  tested  in  each  herd,  will  be  included,  so  that  a  better  comparison  of  the 

productiveness  of  eacli  breed  can  be  arrived  at. 

Hkkd  Avei-ages  for  the  Twelve  months  from  1st  March,  1916,  to 
28th  February,  1917. 


Order 

Average 

,  Order 

Average 

of 

per  co>v. 

Class. 

!    of 

per  cow. 

Class. 

Merit. 

lb.  butter. 
310-9 

Jerse 

Merit. 

lb.  butter. 

1 

1 

14 

247-9 

Shorthorn. 

2 

307-7 

,j 

15 

238-4 

3 

303-2 

,, 

16 

236-6 

,,        (8  Jerseys). 

4 

2!)8-2 

Shorthorn. 

17 

235  8 

5 

295  0 

Jersey 

18 

•234-7 

6 

2B6-7 

Shorthorn. 

19 

231-9 

„       (11  tests). 

7 

28.5-6 

,j 

20 

225-6 

8 

281-3 

21 

2-20-2 

9 

275-4 

(11  tests). 

22 

213-5 

10 

■272-8 

, 

23 

211-0 

„       (8  tests). 

U 

272-5 

24 

209-2 

12 

260-1 

25 

201-4 

13 

258-3 

General  averaj'e 


The  owners  of  the  three  leading  herds  were — W.   J.    Rankin,   1st  ;  P. 
Rixon,  2nd  ;  F.  G.  Flower,  3rd. 

Herd  Averages  for  the  Twelve  months  from  1st  March,  1917,  to 
28th  February,  1918. 


Order 

Average 

Order 

A\'erage 

of 

per  cow. 

Class. 

of 

per  cow. 

Class. 

Merit. 

lb.  butter. 

Merit. 

lb.  butter. 

1 

315-15 

Jersey. 

1 

12 

255-00 

Illawarra  and  Milking  Shorthorn 

2 

292-61 

grades. 

3 

287 -99 

13 

251  72 

,,                ,,         (2  Jerseys). 

4 

284  65 

Mixed  grade  Milking'  Shor 

1  horn 

14 

248-15 

Illa-.varra  and  grade  Guernseys. 

and    Ayrshire,    and     a 

few 

15 

242-39 

,,        and  grades. 

Sfrade  Jerseys. 

16 

235-43 

Mixed  grades. 

5 

275-79 

Shorthorns,  Illawarra,  and 

g'ade 

17 

*2-29-i2 

Milking  ^-horthorns  and  grades. 

6 

274-79 

Illa^arra    and    Milking    Short- 

18 

■2-23-11 

11                 ,,                  ,, 

horns,  and  grade  do. 

li) 

218-46 

).                 ..                 >i 

7 

273-20 

20 

217-60 

i»                  )»                  j» 

8 

263-10 

11 

(Ayrshire). 

9 

26•^-18 

.1                >i 

21 

202  67 

,,                  ,,          and  grades. 

10 

258  89 

»»                »i                »> 

t22 

,,                  ,,              Illawarra, 

11 

256-73 

»                •>                » 

and  grades. 

General  average 


*  Incomplete.  t  Incomplete  :  25  cows  removed  from  herd  end  of  first  6  months. 

The  owners  of  the  three  winning  herds  for  this  period  were — F.  G.  Flower, 
1st ;  P.  Rixon,  2nd  ;  W.  J.  Rankin,  3rd. 
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Herd  Averages — continue -1. 
The  results  may  be  summarised  as  follows : — 


Year  ended  "iSth  Februarj-. 

1917. 

191S. 

Number  of  herds  tested 

Total  number  of  cows  tested 

Average  yield  lb.  butter  per  cow,  highest  herd  ... 
,,                 ,,                 ,,            lowest  herd  ... 
,,           100  ijest  cows,  lb.  butter     ... 

lb.  milk         

,,           100  worst  cows,  lb.  butter... 

lb.  milk      ...       '... 

Yield  of  best  cow,  lb.  butter             

lb.  milk 

,,       worst  cow,  lb.  butter 

lb.  milk              

Number  of  cows  culled  during  first  6  months 

25 
1,351 
310-9 
201-4 
398-6 
7,411-6 
143-6 
2,871-3 
631-5 
13,335 
91-3 
1,860 
90 

25 
1,414 
3151 
202-6 
387-9 
7.304-8 
136-7 
2,764-4 
788-7 
14,565 
48 
1,080 
114 

Tests  conducted  regularly  once  a  month. 

Season  1916-17,  normal;  1917-18,  very  poor  grazing  during  winter  months, 

extra  good  grass  for  balance  of  year. 
Record  of  culled  cows  not  included. 
Hand-fed  cattle  less  than  1  per  cent. 


Summary  of  Herd  Averages. 


Year  ended  28th 

producing  as  under — 

February. 

1917. 

1918. 

Number  of  cows  in  the  herds 

Below  150  lb. 

71 

73 

151  lb.  to -200  lb.       ... 

195 

171 

201  lb.  to  250  lb.       ... 

340 

292 

251  lb.  to  300  lb.       ... 

303 

315 

301  lb.  to  350  lb.       ... 

209 

175 

351  lb.  to  400  lb.       ... 

77 

86 

401  lb.  to  450  lb.       ... 

35 

13 

451  lb.  to  500  lb.       ... 

.. 

3 

2 

501  lb.  to  550  lb. 

2 

1 

551  lb.  to  600  lb.       ... 

1 

600  lb.  and  upwards 

1 

1 

Total  culls  during  the  first  6 

months 

90 

114 

In  coiinection  with  the  compiling  of  the  foregoing  figures  I  desire  to  point 
out  that  the  records  given  represent  the  whole  of  each  herd^  less  cows  culled 
during  the  first  few  months  of  the  year,  and  which  had  been  disposed  of 
and  removed  from  the  farm  ;  also  heifers  and  newly-purchased  cows  intro- 
duced to  the  herd  within  the  last  few  months  of  the  year.  For  comparison 
the  herd  records  of  previous  years  on  a  similar  basis  are  given  later. 

These  tables  show  that  the  average  yield  of  all  cows  tested  (1,3.51)  in  1917 
was  practically  the  same  as  that  for  1918,  when  1,414  had  their  yields 
recorded.     This  in  a  measure  was  influenced  by  the  difference  in  seasons. 
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In  connection  with  the  average  yields  of  the  Tvveed-Ricliinond  district,  it 
is  interesting  to  compare  the  figures  recorded  since  the  inception  of  testing 
in  1913.  For  the  year  ending  28th  February,  1914,  excluding  the  yields  of 
those  culled,  the  average  for  the  whole  area  was  169'7  lb.  butter  and  3,495  lb. 
milk.  The  best  herd  tested  gave  5,467  lb.  milk,  270^-  lb.  butter,  which  is 
only  15  lb.  more  than  the  average  for  the  past  two  years  for  Bangalow 
herds.  For  this  year  there  was  no  testing  done  in  the  Bangalow  district. 
During  the  year  ending  28th  February,  1915,  the  average  of  the  whole  area 
was  227|  lb.  butter,  that  for  the  Bangalow  unit  being  241-66  lb.  For  the 
year  1917  the  Bangalow  figures  were  256-47  lb.,  and  for  191H  255  66  lb. 
butter. 

The  following  table,  which  has  been  compiled  from  records  available, 
compares  the  percentage  of  cows  that  have  given  butter  yields  of  the  various 
dimensions  stated  for  the  years  1914,  1915,  1917,  and  1918.  These  are 
herds  which  completed  a  full  twelve  months'  testing : — 


Year  ending 

No. 
Tested. 

Averag-c 

Yields  of  Butter  in  lb. 

2Sth  Februarj'. 

Below  150. 

151-200. 

201-250. 

251-300. 

301  upwards. 

1914    

5,193 

per  cent. 
32-5 

per  cent. 
51-5 

per  cent. 
140 

per  cent. 
2-0 

per  cent. 

1915    

1916    

13,898 
No  record 

1-6 

available. 

20-0 

45-6 

28-0 

4-S 

1917    

1,23« 

5-7 

15-8 

27-5 

24  6 

26-4 

1918    

1,130 

6-4 

151 

25-9 

27-9 

247 

Taking  250  lb.  butter  standard  as  a  dividing  line,  in — 

1914  there  were     2      per  cent,  above  and  98     per  cent,  below  250  lb. 

1915  „         „     32-8         „  „         67-2        „ 

1917  „         „     51-0         „  „         49-0        „ 

1918  „         „     52-6         „  „         47-4        „ 

Taking  the  Bangalow  Association  alone,  the  corresponding 
figures  are  : — 


Year  endins' 
2Sth  February. 


Average  Yields  of  Butter  in  lb. 


Below  150. 


251-.300.         301  upwards. 


per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

1915 

3-9 

57-6 

34-6 

39 

1917 

5-7 

15-8 

27-5 

24-6 

24-4 

1918 

ff-4 

151 

25-9 

27-9 

24-7 

It  is  seen  that  in 

1915  there  were  38-5  per  cent,  above  250  lb.  and  61-5  percent,  below. 

I)  )J  5)  <i      "iJ'U  ,,  „ 


1917 

1918 


51-0 
52-6 


„  47'4 
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This  shows  that  the  benefits  anticipated  from  systematic  herd-testing  are 
being  reahsed.  In  four  years  to  increase  the  percentage  of  cows  yiel  dng 
an  average  of  over  250  lb.  butter  from  38-5  to  52-6  is  very  satisfactory,  and 
should  encourage  dairy  farmers  to  go  on  persevering.  In  a  ricli  dairying 
district  like  the  Big  Scrub,  there  should  not  be  one  herd  yielding  below  250 
lb.  butter  per  cow. 

T«o  things  are  to  be  faced  by  the  dairying  industry  after  the  war :  — 
(a)  Margarine  competition,  with  its  tendency  to  lower  prices. 
(6)  Higher  cost  of  production. 

Now,  the  industry  as  it  was  developed  and  carried  on  before  the  war  could 
not  be  said  to  have  been  a  payable  business  proposition,  taking  it  on  the 
average.  A  yield  of  170  lb.  of  butter  per  cow  a  year  (tlie  average  on  the 
North  Coast  just  before  war  broke  out)  is  not  sufficient  by  a  great  deal,  and 


A  Tester's  Equipment. 

Showing  how  the  apparatus  is  fitted  into  the  sullcy. 

Avith  that  low  return  the  farmer  was  content  to  receive  an  equally  low  price. 
The  average  price  to  the  producer  was  considered  good  if  it  reached  lOd.  per 
lb.  The  only  way  by  which  dairying  could  be  carried  on  under  such  con- 
ditions was  by  what  is  called  the  "  family  "  system,  i.e.,  the  aggregate  earnings 
of  the  whole  family  (four  to  six  persons)  were  retained  in  the  hands  of  one — 
the  father,  or  whoever  was  the  head  If  the  owner  of  the  farm  had  no  family 
of  his  own  available,  he  engaged  someone  who  had,  and  worked  his  place  on 
the  shares.  At  the  present  time  the  value  of  dairy  produce  is  giving  the 
farmer  Is.  2d,  to  Is.  3d.  per  lb.  for  his  butter  ;  the  seasons  have  been  good 
and  prices  for  calves  and  pigs  high.  But  are  these  prosperous  conditions 
going  to  continue  when  bad  seasons  return,  «s  they  will?  If  prices  recede  to 
a  lower  level,  as  is  likely  through  the  enormous  increase  in  margarine  produc- 
tion (in  England  the  present  output  is  4,000  tons  per  week  mere  than  before 
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the  war)  what  will  the  future  oi'  dairying  be  1  The  position  is  a  most  serious 
one,  but  that  is  all  the  more  reason  why  it  should  be  faced  resolutely,  and 
now  is  the  time  to  take  the  steps  that  are  necessary  to  save  an  industry  that 
means  so  much  for  the  future  of  the  country. 

There  are  two  ways  by  which  the  problem  can  be  solved  : — 

(a)  To  manufacture   and  market  dairy  produce  of  the  best  quality- - 

nothing  under  choicest  grade. 
{h)  To  double  the  average  yield  of  milk  and  butter  from  each  cow. 

The  financial  salvation  of  the  dairy  farmer  hinges  on  getting  a  gi'?atly 
increased  return  per  acre,  and  in  dairying  districts  that  means  an  incre.ised 
yield  from  each  cow. 

Last  year,  from  the  records  given,  each  cow  in  the  Bangalow  Testing 
Association  yielded  a  butter  return  to  the  farmer  valued  at  £15,  but  this  is 
greatly  above  the  State  average.  Tf  a  cow's  return  in  butter  amounts  to  £10 
per  annum,  it  should  not  be  considered  excessive  in  normal  times.  At  pre- 
war prices,  the  average  yield  for  the  State  would  have  to  be  240  lb.  butter  per 
cow  in  order  to  do  this,  whereas  in  1914  it  only  amounted  to  170  lb. 

There  are  several  ways  of  increasing  the  hcrrl  yields,  by  careful  breeding 
and  culling,  and  by  plentiful  and  judicious  feeding.  It  is  now  recognised  in  all 
dairying  countries  that  herd- testing  for  production  is  the  surest  and  shortest 
method  of  building  up  the  herd  Use  a  pure-bred  prepotent  bull  of  undoubted 
production  strain.  Before  buying  an  animal  to  put  at  the  head  of  the  herd,, 
make  sure,  if  he  is  young,  of  the  production  of  his  dam  and  his  sire  s  dam, 
also  of  his  sisters.  If  he  is  aged,  it  is  most  desirable  to  know  the  production 
of  some  of  his  daughters.  There  are  a  good  many  dairy  sires  in  New  South 
Wales  that  require  culling  out  when  judged  on  these  practical  lines,  in  spite 
of  their  handsome  appearance,  and  more  or  less  long  pedigree.  When  cows^ 
have  been  tested,  breed  only  from  the  best  producers — cull  out  those  that  do 
not  come  up  to  standard.  Only  in  this  way  can  the  herd  average  be  built 
up  in  a  few  years,  and  speed  is  urgent. 

It  is  pleasing  to  note  by  the  last  two  years'  returns  from  Bangalow,  that 
during  the  first  six  months  of  each  period  ninety  cows,  or  6'7  per  cent.,  were 
culled  out  in  1917,  and  114,  or  9-1  per  cent.,  in  1918.  The  number  would 
probably  have  been  higher  if  it  had  not  been  for  the  plentiful  supply  of  feed 
in  the  pastures  ;  the  percentage  disposed  of  usually  is  about  10  per  cent,  per 
annum.  This  heavy  culling  out  of  the  non-paying  milker,  and  breeding  from 
the  best  producers,  is  responsible  foi-  the  number  of  cows  yielding  over  250  lb. 
a  year. 

The  example  that  is  being  shown  to  the  whole  of  New  South  Wales  by 
those  North  Coast  dairymen  who  are  keeping  the  testing  movement  going, 
must  have  a  marked  effect  on  the  future  of  dairying  when  the  war  is  over, 
and  testing  once  more  is  taken  up  as  it  was  in  1914.  The  Bangalow  Asso- 
ciation has  now  commenced  another  year's  work  with  a  full  unit — some  1,500 
cows — and,  as  usual,  there  were  more  applicants  thaii  there  were  vacancies. 
War  conditions  alone   prevent  putting  on  more  testers.     The  body  behinc* 
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this  movement,  that  is  doing  such  educational  work  so  quietly,  is  the  Tweed- 
Richmond  Herd-testing  Council,  which  receives  an  annual  subsidy  of  £20 
from  the  Department  of  Agriculture  for  every  unit  that  completes  a  full 
twelve  months'  testing. 

The  Tweed-Richmond  Herd-testing  Council. 

This  Council  was  organised  to  give  uniformity  in  all  matters  connected 
with  herd-testing  in  those  districts  coming  within  the  scope  of  the  various 
associations  already  formed,  and  to  be  formed,  up  in  the  Tweed-Brunswick- 
Richmond  River  watersheds.  The  inaugural  deliberations  were  held  in 
Murwillumbah  on  3rd  March,  1913. 

This  Council  should  fill  a  large  and  important  place  in  the  Australian 
dairying  world.  To  its  care  has  been  entrusted  a  movement  that,  properly 
guided  and  supported,  ought  to  be  capable  of  doing  more  to  uplift  the  dairy 
farm  industry  than  anything  else  that  appears  on  the  dairying  horizon  at 
the  present  moment.  Comprising  the  pick  of  ihe  farmers  of  the  foremost 
dairying  district  in  the  State,  the  Tweed-Richmond  Herd-testing  Council  is 
expected  to  accomplish  much  to  benefit  dairying.  From  such  a  body  of  men 
only  good  can  be  expected  to  come.  Their  wide  and  practical  experience  in 
breeding  dairy  stock,  backed  up  as  it  is  now  with  scientific  testing  records, 
should  soon  effect  a  beneficial  change  in  the  quality  of  the  milking  herds. 
This  movement,  above  all  others,  stands  for  the  advancement  of  the  dairying 
industry  ;  and  after  the  war  it  is  expected  that  by  the  Council's  aid  and  the 
existing  machinery  at  their  disposal  herd-testing  will  be  reorganised  on  a  far 
larger  scale  than  before.  It  is  hoped  that  the  work  will  spread  to  include  all 
dairy  herds  in  the  State. 


Another  Neav  Weed  for  New  South  Wales 
(Hichardsonia  scabra). 

Mr.  N.  JouBERT,  of  Terranora,  Tweed  River,  has  forwarded  to  the  Govern- 
ment Botanist  a  sample  of  a  weed  which  was  new  to  him.  It  has  now  been 
identified  as  Richardsonia  scabra,  Mexican  clover,  and  this  is  the  first  record 
of  the  plant  in  New  South  Wales  territory. 

Mr.  Maiden  reports  that  there  is  a  considerable  diflference  of  opinion  in 
the  United  States  as  to  the  fodder  value  of  this  plant.  The  followiiag  is 
extracted  from  an  article  in  a  bulletin  issued  by  the  United  States  Depart- 
ment of  Agriculture  : — 

According  to  some  it  is  a  valuable  pasture  plant,  while  others  affirm  that  neither 
cattle  nor  horses  will  eat  it.  On  rich  lands  it  can  be  cut,  making  a  nutritious  and 
palatable  hay,  which  is  readily  eaten  by  all  kinds  of  stock.  Chemical  analysis  shows 
that  the  hay  contains  as  much  nutriment  as  red  clover.  It  is  never  cultivated,  but  it 
appears  as  a  weed  after  corn  and  cotton  have  been  laid  by.  In  Florida  it  is  considered  an 
excellent  plant  to  grow  iu  orange  groves  as  a  mulch,  and  to  turn  under  for  green 
manure. 

Bailey,  in  his  Weeds  and  Poison  Plants  of  Queensland,  says  of  it  : — 
This  weed  has  been  troublesome  in  the  tropical  gardens  for  some  years  past,  and 
during  the  past  summer  has  spread  considerably  in  the  fields  about  Bilsbane. 

Mr.  Maiden's  opinion  is  that  it  is  a  weed  pure  and  simple,  so  far  as  we  are 
concerned,  and  it  is  difficult  to  get  rid  of,  but  it  is  not  without  pastoral  value. 
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Official  Milk  and  Butter  Records. 


L.  T.  MacINNES,  Acting  Dairy  Expert. 

The  following  milk  and  butter  records  of  pure-bred  cattle,  whose  yields  have 
been  computed  under  the  testing  scheme  of  the  United  Pure-bred  Dairy 
Cattle  Breeders'  Association  of  New  South  Wales,  by  officials  of  the  Depart- 
ment, are  now  available  for  publication. 


Mr.  E.  P.  Perr-y's  Guernsey  Herd, 

'Nun 

dorah,"  Parkville 

Name  of  Cow  and  Herd 

Age  at 

beginning 

of  Test. 

Date  of  last 
Calving. 

Total. 

M    (D 

•< 

Yield  on  last 
day  of  Test. 

Butter. 

Butter 
Fat. 

Milk. 

Butter. 

Milk. 

d  o 

•A 

yrs. 

1917. 

lb. 

lb. 

lb. 

7. 

lb. 

lb. 

Golden  Hope  (imp.),  70. 

3 

20  April.. 

376 

320 

6,862 

4-6 

112 

18 

273 

Mignonette  VII  (imp.), 

lU              

/ 

17     „     ... 

416 

354 

6,490 

5-4 

1-11 

m 

,, 

Eugene    of   Nundorah, 

46               

3 

19     „    ... 

266 

226 

4,611 

4-9 

•75 

12 

,, 

Sheila     of     Nundorah, 

vol.  ii         

2 

1.5  June... 

253 

215 

3,994 

5-4 

•83 

12 

, 

Nancy     of     Nundorah, 

x'ol.  ii         

2 

5  July... 

356 

303 

5,677 

5-3 

1^10 

14i 

,, 

Buttercup  of  Nundorah, 

vol.  ii 

2 

10     ,,    ... 

307 

261 

6,174 

4-2 

•94 

16^ 

,, 

Brunette   of    the    Isle, 

(imp.),  21 

3 

7  Sept.. 

260 

221 

4,689 

4-7 

•85 

13i 

>> 

In  addition  to  pasture  the  cows  received  the  following  feed  daily  : — May, 
1917,  6  lb.  bran,  2  lb.  boiled  corn  ;  June  and  July,  4  lb.  molasses,  7  lb.  bran  ; 
August,  6  lb.  bran,  4  lb.  molasses  ;  September  and  October,  6  lb.  bran  ; 
November  and  December,  6  lb.  bran,  4  lb.  molasses  ;  January,  1918,  2  lb. 
molasses,  6  lb.  bran  ;  February  and  March,  6  lb.  bran,  and  4  lb.  molasses  ; 
April,  lucerne  hay. 

Mr.  C.  R.  G.  Macdonald's  Jersey  Herd,  "Gordon,"  Ingleburn. 


Kame  of  Cow  and  Herd 

Age  at 
beginning 

Date  of  last 
Calving. 

Total. 

ic    . 

Yield  on  last 
day  of  Test. 

1^ 

1° 

of  Test. 

Butter. 

Butter 
Fat. 

Milk. 

< 

Butter. 

Milk. 

y.       m. 

1917. 

lb. 

lb. 

lb. 

% 

lb.        lb. 

Brighton        Lady      II, 

vol.  vi 

1       11 

3  July... 

300 

255 

4,986 

5-1 

•95      14 

273 

Brighton    Queen  of  St. 

Lambert  II,  vol.  vi.. 

2        0 

25  Aug.... 

424 

361 

7,534 

4-8 

1-27     22 

Brighton  Coomassielll, 

vol.  vi 

1       10 

2  Sept.... 

385 

327 

5,869 

5^6 

116 

15^ 

Jt 

In   addition   to  pasture,  each   cow  received  daily  : — 2   lb.   each  of  bran, 

pollard,  linseed  oil  meal,  and  maize  inoal,  and  4  lb.  lucerne  chaff. 
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The  Scottish  Australian  Investment  Co.'s  Milking  Shorthorn  Herd 
at  Darbalara. 


Name  of  Cow  aud  Herd 
Book  No. 


Age  at 

I  beginning 

of  Test. 


Date  of  last 
Calving. 


Total. 

Yield  on  last 
day  of  Test. 

1 

Butter. 

Butter 
Fat. 

Milk. 

Butter. 

Milk.  1 

Minnie  XI,  vol.  iv 
Champion  XII,   vol.  iv 
Camellia  XIII,  vol.  iv 
Champion  III,  839      ... 
Melba  X,  vol.  iv 
MelbalV,  1576 
Champion  XIV 
Rapture  II,  vol.  iv 


yrs. 
3 
2 

2 
11 

n 

6 


1917. 

lb. 

lb. 

lb. 

% 

lb. 

lb. 

13  Feb.  .. 

426 

363 

7,239 

5-0 

•76 

14 

17     „     .. 

321 

273 

6,678 

41 

1-04 

19^ 

21  April... 

421 

358 

8,657 

41 

1-06 

22 

27  May  ... 

410 

349 

7,855 

4-4 

•75 

14 

21     ,,     ... 

408 

347 

8,413 

4-3 

1  13 

19^ 

8  Aug.... 

582 

495 

11,763 

4-2 

1-86 

32 

3     „     ... 

365 

310 

7,866 

3-9 

1  12 

23^ 

1  Sept... 

564 

480 

11,062 

4-3 

155 

26 

365 
334 
365 
273 


The  whole  of  the  cows  were  fed  on  natural  pasture  only,  with  the  excep- 
tion of  Melba  X,  Melba  IV,  and  Champion  XIV,  who,  in  addition,  were 
fed  daily  as  follows  : — 

Melba  X  received  in  June,  July,  August — 5  lb.  bran,  S  lb.  oaten  chaff, 

and  4  lb.  boiled  maize. 
Champion  XIV  received  in  August  the  same  as  Melba  X,  and  in  April, 

1918,  I  lb.  oaten  chaff,  4  lb.  bran,  2  lb.  crushed  oats. 
Melba  IV  received  in  August  3  lb.  pollard,  S  lb.  oaten  chaff,  4  lb.  cru.shed 
oats,  2  lb.  oilcake  ;  in  September  2  lb.  pollard,  5  lb.  oaten  chaff,  31b. 
bran,  3  lb.  crushed  oats,   LJ-  lb.  oilcake;  in  April,  1918,   4  lb.  oaten 
chaff,  4  lb.  bran,  2  lb.  crushed  oats. 


JNIr.  S.  Hordern's  Jersey  Herd  at  " 

Retford  Par 

k,"  Bowral 

Total. 

Yield  on  last 

-  . 

Name  of  Cow  and  Herd 

Age  at 

beginning 

ot  Test. 

Date  of  last 
Calving. 

< 

day  of  Test. 

■as 

Book  No. 

Butter. 

Butter 
Fat 

Milk. 

Butter. 

Milk. 

1° 

yrs. 

1917. 

lb. 

lb.    i     lb. 

% 

lb. 

lb. 

Retford  Deer,  4116     .. 

3 

24  May  ... 

499 

425  I  7,615 

55 

1  89 

26 

273 

New      Year's     Beauty 

(imp.),  2419 

1 

U    ,,     ... 

472 

401 

9,003 

44 

1-93 

3H 

)) 

Retford     Lady    Viola. 

vol.  vi 

2 

1  July... 

380 

.323      6,096 

5-3 

1  24 

17 

>> 

Leda's  Picture,  2201    ... 

/ 

26    ,,     ... 

429 

365     6,030 

60 

109 

13 

,, 

Nuriel's   Oxford    Daisy 

(imp.),  3050 

1          ^ 

19  Aug.... 

455 

388     7,362 

5-2 

114 

16 

>> 

In  addition  to  pasture  feed,  each  cow  received  daily: — June,  1917,  6  lb. 
bran,  6  lb.  oaten  chaff;  July,  6  lb.  bran,  6  lb.  oaten  chaff,  2  lb.  maize  meal  ; 
August,  8  lb.  bran,  8  lb.  lucerne  chaff;  Septembei%  10  lb.  mixed  chaff 
(lucerne  and  oaten),  6  lb.  bran;  October,  8  lb.  bran,  8  lb.  lucerne  chaff; 
November,  6  lb.  bran,  6  lb.  oaten  chaff  :  December,  pasture  only  ;  January, 
February,  and  March,  1918,  6  lb.  bran,  6  lb.  oaten  chaff. 
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Poultry  Notes^ 

July. 


JAMES  HADLINGTON,  Poultry  Expert. 

Incubation  was  dealt   with   in  last  month's   notes ;  it  is  now  proposed  to 
follow  this  with  points  on  rearing. 

We  are  now  entering  upon  the  rearing  season,  the  success  of  which  will 
determine  to  a  very  large  extent  the  next  year's  success  or  failure.  The 
rearing  of  the  young,  more  than  any  other  factor,  vitally  affects  the  ultimate 
results  obtained  in  poultry-keeping,  not  alone  in  regard  to  the  number  of 
chickens  reared,  but  in  respect  of  the  class  of  development  obtained. 
Without  good  development  the  stock  will  be  less  profitable  in  proportion. 
It  is  not  sufficient  to  have  so  many  chickens  hatched,  and  merely  kept  alive ; 
they  must  be  reared  under  conditions  that  will  ensure  progressive  develop- 
ment through  all  the  stages  fiom  the  shell  to  maturity.  Any  checks 
sustained  ingrowth  means  something  lost  that  can  never  entirely  be  regained. 

It  is  an  encouraging  sign  that  whereas  a  few  years  ago  the  poultry-keeper 
was  disposed  to  attempt  to  rear  hundreds  of  chickens  by  more  or  less 
improvised  methods  that  often  caused  as  much  loss  in  one  year  chat  would 
have  covered  the  cost  of  good  equipment,  he  has  now  been  brought  to  see 
that  his  rearing  plant  is  the  most  important  part  of  the  farm,  and  is  disposed 
to  instal  better  equipment,  if  means  can  be  found  to  do  so. 

Brooding  Equipment. 

The  poulti'y-farmer  who  looks  well  ahead  of  his  requirements  will  now  be 
making  provision  far  the  maximum  number  of  chickens  to  be  raised  this 
season  ;  only  by  so  doing  can  he  expect  to  escape  loss,  not  to  mention  nmch 
worry  and  disappointment. 

Those  who  contemplate  installing,  or  have  already  installed,  the  hot-water 
circulating  system  of  brooding,  will  do  well  to  obtain  Miscellaneous  Publica- 
tion No.  2,014  on  this  subject,  just  published,  and  available  from  this  Depart- 
ment, as  it  will  be  found  a  reliable  guide  to  the  work  of  handling  these 
installations,  pointing  out  the  common  mistakes  that  have  been  made  in 
many  that  have  previously  been  put  in. 

Points  in  Brooding, 

Whatever  class  of  bi-ooder  is  installed,  there  are  a  few  main  principles 
applicable  to  most,  if  not  all,  of  them. 

The  first  essential  to  successful  brooding  is  abilitjr  to  generate  sufticieat 
warmth  so  that  it  will  not  be  necessary  to  shut  the  chickens  in  to  obtain  it, 
at  any  rate  after  the  first  couple  of  days,  because  after  that  time  the  chickens 
.should  be  free  to  go  in  and  out  of  the  heated  portion  of  the  brooder.     Here 
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again,  if  it  is  not  possible  to  obtain  sufficient  heat,  as  is  the  case  with  many 
brooders  in  use,  it  means  that  the  brooders  liave  to  be  closed  up  too  much  to 
enable  them  to  generate  sufficient  heat,  therefore  they  are  badly  ventilated. 
It  should  be  remembered  that  good  development  is  not  possible  without 
plenty  of  fresh  air,  and  that  a  few  holes  bored  in  a  brooder,  witli  a  small 
aperture  for  egress  and  ingress,  is  not,  as  is  often  imagined  by  the  novice 
poultry-keeper,  sufficient  ventilation.  The  more  air  that  can  be  admitted, 
consistent  with  the  retention  of  sufficient  warmth,  the  better. 

Another  point  in  regard  to  the  heat  in  brooders  is  that  although  the  way 
in  which  the  chickens  will  spread  out  or  crowd  together  is  a  good  indication 
of  the  temperature  of  the  brooder  compartment,  it  is  a  dangerous  practice  to 
rely  wholly  upon  it.  It  is  a  much  safer  plan  to  hang  in  each  compartment 
a  thermometpr,  the  bulb  of  which  should  bang  about  2  inches  from  the  floor 
of  the  brooder. 

While  on  this  subject  it  may  be  mentioned  that  many  poultry-farmers 
with  hot-water  installations  are  not  using  thermometers  in  the  different 
brooder  units,  but  are  taking  their  temperatures  from  a  thermometer  attached 
to  the  intersection  of  the  hot  i)ipe  where  it  enters  the  brooder  system.  This, 
I  might  point  out,  is  likely  to  be  very  deceptive  and  inefhcient  as  a  guide  to 
the  temperatures  of  the  different  units,  and  I  fear  that  this  practice  has 
caused  a  great  loss  of  chickens  in  these  systems.  The  idea  of  saving  labour 
and  attention  in  chicken-rearing  can  be  carried  too  far. 

The  Housing  of  Brooders. 

It  is  possible  to  have  an  ideal  system  of  brooding,  but  the  houses  in  which 
they  are  installed  may  nullify  the  otherwise  good  prospects  of  success.  For 
instance,  no  matter  what  class  of  brooder  is  put  in  an  open-fronted  brooder 
house  it  is  very  likely  to  result  in  more  or  less  defective  working  of  the 
brooder  installation,  because  this  class  of  house  is  subject  to  wide  variations 
of  temperature,  and  it  only  requires  a  change  of  wind  to  cause  most  of  the 
heat  to  be  driven  from  the  brooder  units.  This  may  take  place  any  night, 
with  the  inevitable  consequence  of  crowding  the  chickens.  Nine-tenths  of  the 
troubles  encountered  in  rearing  chickens  occur  through  crowding  ;  and  all  the 
while  the  operator  may  be  quite  oblivious  of  the  fact  that  any  crowding  has 
taken  place,  and  when  the  chickens  are  seen  to  be  droopy  and  pining  away, 
disease  is  usually  suspected  instead  of  the  true  cause. 

In  regard  to  the  size  of  the  brooder  units,  in  a  sectional  brooder  100  capa- 
city of  baby  or  day-old  chickens  is  the  most  convenient  and  safe,  if  properly 
w^orked.  These  units  are  better  oblong  than  square  in  shape,  and  a  4  x  2  feeb 
floor  space,  with  a  height  of  14  to  16  inches,  is  about  right ;  but  it  should  be 
understood  that  no  matter  what  the  denomination  of  the  brooder  may  be,  the 
total  rearing  capacity  should  not  be  based  upon  that  of  day-old  chickens. 
For  instance,  a  brooder  accommodating  100  day-old  chickens  will  only  be  safe 
for  that  number  up  to  at  most  ten  days.  The  chickens  should  then  be  thinned 
down  about  every  ten  days — -first  to  seventy-five,  then  to  fifty  or  even  forty, 
as  the  chickens  develop  in  size.  If  this  is  not  done  they  are  very  likely  to 
commence  thinning  themselves  ;  in  other  words,  to  start  dying  off. 
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Temperatures. 

The  temperatures  at  which  it  is  desirefl  to  keep  brooders  at  different  stages 
is  of  ten  mis-stated.  I  have  always  obtained  the  best  results  by  adopting  the 
following  range  of  temperatures:  90  to  95  degrees  Fahr.  for  the  first  few 
<lays,  then  dropping  gradually  at  about  the  rate  of  4  degrees  per  week.  As 
the  temperature  is  dropped  it  will,  of  course,  allow  of  a  progressive  volume  of 
fresh  air  being  admitted  to  the  chickens  as  they  increase  in  age  and  size. 

It  is  a  bad  practice  to  allow  the  healer  to  go  out  dulling  the  daytime, 
because  should  a  cold  change  come  up  before  the  heat  can  be  raised  properly 
and  permeate  the  brooders,  damage  miglit  occur  to  the  chickens,  because 
when  there  is  no  heat  they  will  crowd  in  their  attempts  to  get  warm. 

Defects  in  Construction. 

Another  important  matter  is  the  position  of  the  brooder  units  in  relation 
to  the  floor  outside.  The  floor  of  the  brooder  is  l^est  when  on  a  level  with 
the  brooder-house  floor  ;  any  ledge  or  drop  from  a  brooder  to  the  floor  is 
calculated  to  cause  trouble,  notwithstanding  that  the  chickens  can  get  in  and 
out  easily.  The  trouble  occurs  not  in  the  daytime,  but  at  night,  and  is  this  : 
that  if  the  brooder  becomes  so  heated  as  to  foi'ce  the  chickens  outside  the 
brooder — which  is  often  the  case  during  warm  evenings — the  chickens,  when 
the  outside  temperature  recedes,  will  be  impeded  in  their  attempts  to  regain 
the  brooder,  because  in  the  dark  chickens  rarely  get  up  and  walk,  but  shuffle 
back  by  a  body  movement ;  hence  the  inadvisability  of  having  any  ledge  at  the 
entrance.  The  best  arrangement  in  regard  to  egress  and  ingress  is  to  have 
the  whole  length  of  the  front  of  the  brooder  open,  with  an  aperture  of  about 
4  inches  high  by  the  length  of  the  brooder,  and  a  curtain  of  slitted  felt  hung 
before  it  to  conserve  the  heat,  at  the  same  time  allowing  the  chickens  to 
come  to  it  and  breathe  fresh  air,  while  their  bodies  are  still  warm  in  the 
brooder,  imitating  as  nearly  as  possible  the  conditions  that  would  be  present 
in  natural  brooding  with  hens. 

A  defect  seen  in  the  construction  of  many  brooder  houses  is  that  the 
inside  runs  are  far  too  small  to  accommodate  the  number  of  chicks  that  the 
brooder  units  are  designed  to  hold.  The  result  is  that  in  bad  weather,  when 
it  is  desirable  to  keep  the  chickens  inside,  these  small  inside  runs  are  so  con- 
gested with  the  number  of  chickens  that  they  become  unhealthy  and 
insanitary.  A  100-capacity  brooder  should  have  an  inside  run  to  it  con- 
taining about  36  square  feet  of  floor-space. 
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Agricultural  Bureau  of  New  South  Wales* 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  o/  members  of 
the  various  Branches  of  the  Agricidtural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Braidwood, 

A  meeting  was  held  on  30tli  May,  when  an  interesting  paper  was  read  by- 
Mr.  A.  Page,  the  subject  being  "  Soils  and  Soil-fertility." 

Clovass. 

A  meeting  of  this  branch  was  held  on  22nd  May,  when  only  general 
business  was  transacted. 

Coobang. 

A  meeting  of  this  branch  was  held  on  10th  May,  when  Mr.  W.  T.  Annison 
read  a  paper  on  pruning,  which  provoked  a  useful  discussion  on  the  subject. 

Pruning. 

The  object  of  pruning  is  to  shape  the  tree  and  regulate  the  amount  of  bearing  wood 
each  season.  I  consider  the  pruning  at  the  time  of  planting  is  the  most  important,  for 
not  only  does  it  have  an  effect  on  the  future  shape  of  the  tree,  but  the  subsequent  vigour 
depends  upon  it.  I  believe  in  cutting  hard  back  for  the  first  three  years,  but  no  hard- 
and-fast  rule  can  be  laid  down,  as  trees  vary  in  size  and  shape  when  received  from  the 
nursery,  and  the  rainfall  also  is  an  important  factor.  Should  the  tree,  when  received, 
have  one  straight  stem,  cut  it  back  to  about  18  inches  from  the  ground.  If  it  is  a 
year  older  and  has  a  head,  cut  out  all  except  three  or  four  branches,  and  cut  them  well 
back,  making  the  cut  half  an  inch  above  a  bud  facing  the  direction  a  branch  is  required. 
Cut  to  an  outer  bud  to  spread  the  tree,  and  to  an  inner  one  to  cause  it  grow  more 
upright.  I  prefer  the  V  shape,  starting  the  branches  low  and  keeping  the  tree  as  low 
as  possible  without  spreading  too  much.  This  allows  the  cultivator  or  plough  to  get 
close,  saving  hand-hoeing,  and  the  tree  being  low  enables  spraying  to  be  done  more 
effectively.  The  amount  of  wood  to  be  taken  off  the  second  year  depends  on  the  growth 
made  ;  a  vigorous  tree  can  have  more  wood  left  on  than  one  that  has  not  made  much 
new  wood.     The  latter  should  be  cut  \ve\\  back. 

Some  varieties,  si;ch  as  Japanese  plums,  will  blossom  the  first  year,  but  no  fruit 
should  be  allowed  to  rerr-ain  on  the  trees  in  the  first  year,  and  only  a  few  on  extra 
vigorous  trees  in  the  second  year.  I  leave  some  fruit  on  strong  trees,  as  this  tends  to 
keep  back  excessive  wood  growth. 

In  pruning  young  trees  I  leave  the  wood  required  to  shape  the  tree,  and  later  pull  oft" 
the  fruit  buds  rather  than  trj'  to  cut  out  all  bearing  wood.  After  the  trees  commence  to 
bear,  the  pruning  consists  of  thinning  out  and  shortening  back  and  removing  dead  or 
decaying  branches.  Each  tree  should  be  treated  on  its  merits,  leaving  enough  wood  to 
carry  an  average  crop  of  fruit,  and  leaf  enough  to  .«helter  it  from  the  hot  sun,  without 
making  the  tree  so  dense  as  to  cause  a  weak,  immature  wood  in  the  centre.  Every 
endeavour  should  be  made  to  secure  strong,  stout  branches,  evenly  supplied  with  fruiting 
spurs. 

The  best  time  to  prune  is  midwinter,  and  I  would  advise  gathering  the  primings  as 
soon  after  as  possible,  for  if  rain  falls  or  weeds  grow  it  is  difficult  to  pick  them  up. 
Pruning,  combined  with  careful  thinning  of  the  fruit,  will  ensure  an  average  crop  of 
good  equality  fruit  each  season,  while  if  left  to  themselves  the  trees  will  bear  a  lai-ge 
number  of  poor  quality  fruit  one  year  and  wood  growth  the  next,  and  will  soon  die 
out. 
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Lidcombe. 

A  meeting  of  this  branch  was  held  on  20th  May,  whfcu  an  interesting 
lecture  was  given  by  Mr.  Dai-nell-Smith  on  i>hint  diseases.  It  proved  to  be 
one  of  the  most  interesting  and  instructive  lectures  of  the  year. 

Lisarow. 

The  first  meeting  of  this  branch  took  place  on  25th  May  ;  the  business  was 
the  election  of  otficers.  A  general  discussion  as  to  tlie  working  of  the  Bureau 
also  took  place. 

Middle  Dural. 

A  meeting  of  members  was  held  on  27  th  May,  when  a  discussion  took 
place  with  reference  to  citrus  canker  and  woolly  aphis. 

Miranda. 

At  the  31ay  meeting  of  this  branch  Mr.  R.  ^l.  Russell  read  a  paper  on 
clearing  land,  of  which  a  summary  follows  : — 

Clearing  Land. 

■■  Brushing""  or  cutting  out  the  smaller  growth  so  that  grubbing  and  burning  might 
not  be  impeded  was  usually  the  first  operation.  The  experienced  settler  knew  that 
■clearing  must  be  done  thoroughly  and  systematically,  for  a  stump  or  root  that  had  been, 
neglected  had  often  caused  the  ruin  of  a  plough  or  a  nasty  shaking  or  worse  to  the 
ploughman.  As  the  roots  had  to  come  out  sooner  or  later,  it  was  better  to  get  them  all 
out  at  once.  With  a  strong  bullock  team  to  do  the  first  ploughing,  some  small  roots 
could  be  overlooked,  as  there  was  less  danger  with  bullocks  than  with  horses.  It  was 
much  easier  to  take  out  stumps  when  the  tree  wag  standing  than  after,  for  any  mechanical 
device  for  pulling  stumps  afforded  greater  advantage  if  attached  some  distance  up 
the  tree,  but  too  often  it  was  desired  to  get  the  tree  doAvn,  and  the  stump  was  left  for 
someone  else.  Grubbing  was  a  very  heavy  and  expensive  part  of  clearing,  but  machinery 
was  now  being  dev^eloped  for  the  work,  antl  the  usefubiess  of  explosives  was  also  becoming 
Appreciated. 

When  starting  to  remove  a  stump,  it  was  a  mistake  to  be  afraid  of  making  too  big  a 
hole.  The  surface  soil  should  be  removed  all  round  and  thrown  well  back  to  leave 
room  between  it  and  the  edge  of  the  hole  for  the  subsoil.  Any  roots  exjOTsed  should  be 
chopijed  oif,  but  not  too  close  to  the  stump,  as  use  might  be  made  of  them  M'ith  a  lever 
or  stump-jack  to  lift  out  the  stump.  After  the  stump  is  ovit,  the  roots  shoidd  be  ''  run  " 
<lowa  to  at  least  12  inches  deep. 

Stump  pullers  Avere  a  useful  part  of  the  clearing  outfit,  and  were  adapted  to  a  large 
pro]X)rtion  of  the  work.  Several  kinds  were  adapted  to  multiplying  hand-power,  the 
simplest  being  the  common  screw-jack  or  stump-jack.  This  implement  had  a  hook 
near  the  ground  that  could  be  used  to  lift  out  a  root,  or  with  a  spear  attachment  it 
could  be  leaned  up  against  a  tree  and  made  to  push  the  tree  over  by  putting  a  hitch  in 
the  tree  and  fitting  the  spear  into  it.  A  strong  tripod,  with  a  jx)wcrful  screw  hung  from 
it  and  worked  bj'  a  lever,  was  another  form  of  stump  puller.  Another  method  of  getting 
stumps  out  was  to  attach  the  big  end  of  a  long,  strong  pole  to  the  stump,  and  the  small 
€nd  to  the  team.  The  stump  was  literally  twisted  out  of  the  ground.  A  stump  hook 
or  root-plough  was  also  useful  for  small  stumps  when  attached  by  a  wire  rope  to  stumjj 
pullers,  especially  to  horse-power  ones.  There  were  several  patent  devices  for  stump 
or  tree  pvilling,  the  principle  being  to  anchor  the  stump-puller  to  one  or  more  stumps  by 
means  of  a  chain  or  rope,  and  then  to  pass  a  chain  through  the  ])uller  and  secure  it  to 
the  stump  to  be  pulled  out.  Skill  was  required  to  attach  the  chain  to  best  advantage. 
One  method  with  stumps  was  to  attach  the  chain  to  a  root  on  the  far  side  froni  the  puller, 
and  pass  it  over  the  stump  and  attach  it  to  a  Avire  rope  that  passed  through  the  puller. 
The  eft'ect  Avas  to  exert  the  poAver  on  only  a  portion  of  the  stump  at  one  time,  and  to  giA'c 
a  lifting  pull.  Another  method  of  getting  a  lifting  pull  AA-as  to  procure  a  very  strong 
forked  post,  fit  the  butt  end  into  a  hole  in  a  short  log  for  a  sill,  and  pass  the  AAire  rope 
or  chain  over  the  fork  and  attach  it  to  the  stump  or  root.  A  trestle  AA'as  sometimes 
used  instead  of  the  fork,  and  some  very  good  A\-ork  could  be  done  in  running  roots  in  this. 


524  Agricultural  Gazette  of  N.S.W.  [July  2,  1918» 

M'ay,  A  useful  stump  puller  or  forest  devil  could  be  made  by  putting  two  pieces  of 
hardwood  alongside  one  another,  securing  them,  say,  2  inches  apart,  and  boring  double 
rows  of  1-inch  holes  in  the  hardwood  ;  a  hole  Avas  bored  in  one  end  to  receive  an  anchor 
rope  or  chain  with  which  to  anchor  the  puller;  a  lever  strengthened  mth  iron,  and  having 
a  chain  attached,  and  two  strong  iron  pins  for  putting  in  the  holes  as  the  lever  was 
worked,  was  all  that  ■was  necessary  to  complete  the  implement. 

To  place  a  large  log  close  to  the  butt  of  a  tree  that  was  to  be  felled  was  a  good  way 
of  ensuring  that  the  roots  would  be  well  drawn  out  of  the  ground.  On  large  areas  steam 
engines  or  oil  tractors  could  be  used  with  advantage,  a^id  in  all  cases  the  loose  earth  lifted 
by  the  stump  must  be  cleared  away,  as  it  was  wanted  to  fill  the  hole. 

Burning  was  a  convenient  way  of  removing  logs,  brush  and  stumps.  If  a  stump  was 
very  dry  and  of  good  burning  wood,  the  fire  could  be  started  by  boring  a  hole  from  the 
top  of  the  stump  downwards  and  outwards,  and  pouring  in  some  kerosene 
and  applying  a  light.  The  draught  through  the  hole  would  produce  a  quick  fire.  To 
bum  a  stump  out  properly,  it  was  a  good  plan,  after  it  was  well  alight,  to  heap  plenty  of 
wood  round  it,  and  then  cover  it  in  with  sods  and  earth,  and  allow  it  to  smoulder  until 
it  was  bunictl  away. 

"Yankee  grubbing"  was  regarded  as  very  unsatisfactory,  its  only  recommendation 
being  its  cheapness.  In  dry  districts  it  was  particularly  unsuitable,  because  the  stumps^ 
and  roots  took  so  long  to  decay,  and  often  the  roots  suckered  and  became  very  trouble- 
some. 

Explosives  were  daily  proving  their  usefulness,  for  with  labour  scarce  and  ccstly 
farmers  were  compelled  to  look  round  for  something  that  would  do  their  work  cheaply 
and  expeditiously.  It  was  here  that  djniamite  was  useful  for  loosening  difficult  stumps 
and  trees  and  reducing  them  to  a  more  suitable  condition  for  burning.  Dynamite  was 
obtainable  now  in  convenient  plug-form,  and  of  a  strength  of  50  per  cent,  nitro -glycerine. 
The  plug-form  made  it  easy  to  handle  and  place  just  where  the  operator  desired,  either 
in  or  amongst  the  roots,  or  in  the  bodies  or  trunks  of  trees  or  in  stumps,  in  any  desired 
quantity.  To  do  this  the  operator  would  require  some  knowledge  of  the  rooting  system  ;. 
and  as  no  two  trees  were  likely  to  be  similar  in  this  respect,  a  J-inch  steel  rod  was  used  to 
probe  in  and  around  the  root  system,  before  boring  the  holes  which  carried  the  explosive 
charges. 

There  were  two  methods  of  discharging  the  explosives — electricity  and  the  ordinary 
safety  fuse.  Electric  firing  was  done  with  specially- made  electric  detonators,  for  which 
an  electric  firing  battery  was  needed.  The  safety  fuse  method  was  less  costly,  the  fuse 
carrj'ing  the  powder  being  cut  straight  across  and  inserted  in  the  cap  or  detonator  and 
right  up  against  the  charge  of  fulnunate  of  mercury;  the  cap  was  then  crimped  with 
proper  crimping  pUers  so  as  to  keep  them  together,  and  this  was  inserted  in  the  plug  of 
dynamite,  the  paper  wrapper  of  which  was  imfolde<l  at  the  end  and  tied  with  a  piece  of 
string,  round  the  fuse,  to  keep  all  together.  The  charge  being  placed  under  the  tree  or 
stump,  the  plug  and  cap  was  always  put  in  last,  and  on  top,  and  gently  pressed  home, 
after  which  dry  earth  was  put  in,  pressed  firm,  and  tamped  solid. 

Apart  from  land  clearing,  dynamite  could  be  used  for  subsoiling,  provided  the  ground 
was  dry  and  hard,  for  breaking  up  boulders,  digging  ditches,  planting  trees,  deepening" 
and  sinking  wells,  draining  swamps,  rejuvenating  orchards,  making  cellars,  extermina'ing 
rabbits  and  other  minor  purposes. 

The  lecturer  dealt  with  the  question  of  the  care  required  in  handling  dynamite  in 
transit,  ^nd  the  necessity  of  slowly  thawing  it  when  frozen  hard.  Attention  was  also 
drawn  to  the  extremely  sensitive  nature  of  the  fulminate  of  mercury  in  the  detonator. 

Departmental  Note. — On  account  of  the  solubility  of  djnaniite  in  water,  the 
Department  recommends  gelignite  for  farmers'  purposes :  it  is  quite  insoluble. 

Moss  Vale. 
A  well  attended  meeting  was  held  on  31.st  May,  when  Mr.  A.  E.  Hamilton, 
Stock  Inspector,  gave  an  interesting  lecture  on  the  common  ailments  of  farm 
stock. 

St.  John's  Park. 
A  meeting  of  members  was  held  on  17th  May,  when  an  interesting  lectvire^ 
was  given  by  Mr.  J.  C.  Scott  on  mating,  incubators,  and  brooding. 
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Tallawang. 
Reference  has  been  made  to  the  loan  of  books  from  the  Country^Keference 
Section  of  the  Public  Library  to  branches  of  the  A<fricultural  Bureau.  The 
foUowini^  ilhistration  (loaned  by  the  Edncdtion  Gazette)  will  show  what  is 
being  done  by  one  branch.  The  co-operation  between  the  Public  School  and 
the  Agricultural  Bureau  has  materially  assisted  in  the  success  of  the 
movement. 


Hinder,  photo. 

Library  Shelves — Agricultural  Bureau,  Tallawang 
Tallawang  Reading  Circle 


Branch,  and 


The  Principal  Librdritui,  TdJluicang 

Public  Library  oj  New  Soitth  Wales. 
Sir, 

I  enclose  herewith  a  photo,  of  the  library  shelns  here.  Tallawann  is  222  miles  from 
Sydney  and  16  miles  from  the  nearest  totvn—Gvlgong.  I  have  thirty  regular  readers  coming 
from  a  radius  of  12  miles. 

The  Agricultural  Bureau  has  had  two  boxes,  and  the  members  now  anxiously  await  the 
third  ;  and  the  Reading  Circle — embracing  farmer.^'  loives  and  daughters — has  had  one  box, 
and  is  returning  it  this  loeek  and.  applying  for  another.  The  books  ore  housed  in  the  loc^l 
school,  of  lohich  I  am  teacher  ;  and  I  make  it  a  practice  of  making  myself  familiar  with  the 
scientific  works — that  is,  their  suitability  to  the  varying  type  of  readers  among  the  farmers. 
The  scheme  generally  is  a  magnificent  success. —  Yours  faithfully,  Selwyn  E.  HI^DEK. 
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Tingba. 

At  the  last  meeting  of  this  branch  Mr.  W.  Yickeryread  a  paper,  from  which 
the  folloAving  paragraphs  are  taken : — 

Tomato  Culture. 

The  first  thing  needing  attention  in  connection  with  the  growth  of  tomatoes  is 
drainage.  Many  of  the  sandy  soils  have  stiff  clay  subsoils  that  are  extremely  retentive, 
and  that  in  wet  seasons  cause  the  plants  to  have  such  shallow  roots  that  in  a  dry  spell 
they  suffer  from  heat  and  lack  of  moisture.  Open  drains  are  not  as  suitable  as  under- 
ground ones  ;  the  best  from  the  standpoint  of  cheapness  and  quickness  being  made  of 
three  stringybark  saplings  laid  at  the  bottom  of  the  trench  in  the  form  of  a  triangle,  with 
bushes  over  the  top  to  prevent  the  earth  falling  in.  The  joints  should  be  broken  so  that 
the  soil  will  not  work  down  and  clog  the  drain.  The  depth  must  be  sufficient  to  allow  for 
cultivation,  and  must  depend  on  the  nature  of  the  soil.  Very  stiff  ground  would 
materially  benefit  by  the  use  of  explosives  to  loosen  the  subsoil. 

The  present  time  is  suitable  for  working  up  the  ground  and  sowing  a  grain  crop,  such  as 
wheat,  rye,  or  barlej^  which  should,  if  possible,  be  given  a  surface  dressing  of  stable 
manure.  When  about  a  foot  high,  the  crop  should  be  carefully  turned  under,  the  best 
system  for  the  home  garden  being  to  tren<-h  so  that  nn  portion  of  the  crop  should  appear 
when  the  work  is  completed.  This  turning  under  should  be  done  not  later  than  a  month 
or  six  weeks  before  the  time  for  transplanting  the  tomatoes,  in  order  to  give  the  green- 
stuff a  chance  to  rot.  If  the  soil  is  naturally  rich,  it  sliould  be  roughlj^  dug  for  the 
winter  frosts  to  mellow  it. 

In  sowing  seed,  it  is  essential  to  procure  varieties  which  have  proved  siutable  to  the 
district.  From  many  years'  experience  I  prefer  Chalk's  Early  Jewel  for  an  early 
tomato,  and  Vickery's  Improved  for  mid-season  and  late.  Earliana  is  disappointing  for 
this  district,  as  after  the  first  few  fruits  the  remainder  of  the  crop  runs  small,  and  the  vine 
is  soon  exhausted.  Ponderosa  is  a  good  seller,  but  very  delicate  and  extremely  sensitive 
to  changes  in  the  weather,  a  late  frost,  or  sudden  cold  snap,  often  proving  disastrous. 
Vickery's  Improved  has  been  bred  to  get  a  good  all-round  sort — hardy,  prolific,  solid, 
and  of  fine  flavour.  It  is  the  result  of  crossing  Early  Rue  or  Golden  Queen  on 
AndersoTi's  Market  Favourite.  An  attempt  to  gain  earliness  Ijy  crossing  in  Chalk's 
Early  Jewel  was  unsuccessful,  the  tomitoes  losing  in  flavour  and  m3atiness. 

The  best  time  to  sow  seed  is  during  August.  The  warmest  corner  of  the  garden 
should  be  chosen,  and  suitable  precautions  taken  against  frost  and  cold  winds.  When 
transplanting,  lift  the  seedlings  out  carefully,  as  rough  handling  results  in  stripping  off 
the  fine  roots,  thus  giving  the  plants  a  severe  set-back.  The  best  time  to  transplant  is 
before  the  first  flower  buds  form. 

For  early  varieties  3  feet  apart,  and  for  the  larger  4  feet  apart,  and  rows  7  feet  apart, 
are  the  best  distances.  Trellising  is  unsuitable,  both  sunburn  and  black  .spot  being 
more  prevalent  on  trellised  tomatoes.  The  system  of  double  staking,  with  stringybark 
ties,  is  most  suitable,  the  plants  having  support  on  all  sides,  and  a  few  nails  driven  into 
the  stakes  at  various  heights  enabling  one  to  add  fresh  ties  as  the  plants  grow.  The 
stakes  should  be  from  4  feet  to  5  feet  in  height.  The  solid  fleshy  tomatoes  are  much 
more  liable  to  sunburn  than  the  soft  seedy  kinds. 

When  the  plants  are  about  1  foot  high,  the  best  plan  is  to  hill  up  on  both  sides,  not 
going  deeper  than  2|  inches  in  order  to  avoid  injury  to  the  roots.  The  scarifier  or 
cultivator  should  be  kept  going  in  order  to  keep  down  weeds  and  conserve  moisture. 
If  this  results  in  levelling  the  ground,  it  should  be  hilled  afresh.  As  soon  as  possible 
after  rain  the  ground  should  be  cultivated. 

Discussiox. — A  general  discussion  ensued.  One  plan  that  was  advocated  for  raising 
plants  for  a  home  garden  was  to  burn  large  jam  or  treacle  tins,  remove  the  bottoms  and 
cut  down  the  sides,  and  then  tie  the  tins  round  with  string.  In  each  tin  plant  three 
seeds  and  allow  the  healthiest  to  grow,  pulling  out  the  others.  The  tins  were  then  jilaced 
in  a  large  box  containing  moist  fresh  manure  which,  in  decaying,  generated  heat  to  keep 
the  tins  warm.  When  transplanting,  the  seedlings  received  no  check  as  the  roots  were 
not  interfered  with,  and  the  tin  could  be  easily  removed. 

For  growing  seedlings  on  a  large  scale  Mr.  Vickery  advocated  a  hot-bed,  Avarmed  by 
means  of  a  brick  flue  running  underneath,  a  large  carbide  tin  making  a  suitable  furnace. 
The  seedlings  could  be  hardened  off  by  gradually  reducing  the  heat. 
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Wellington. 

A  meeting  of  members  was  held  on  16th  May,  the  business  being  the 
election  of  officers,  i^c. 

It  was  decided  that  the  annual  subscription  should  be  2s.  6d.  per  member, 
and  that  the  meetings  be  held  at  8  p.m.  on  the  second  Friday  in  each  month. 

Windsor. 

A  general  meeting  of  this  branch  was  held  on  24th  May.  The  principal 
business  was  a  lecture  by  Mr.  H.  Wenholz,  B.Sc.  (Agr.),  Inspector  of 
Agriculture. 

Selectixu  Seed  Maize. 

Mr.  Weiiholz  empha.sised  the  importaii,ce  of  securmg  weight  in  the  ears.  All  other 
points  paled  into  iusiguificauce  when  compared  with  that.  The  furrows  between  the 
grains  should  not  be  too  open  nor  too  close,  and  the  ear  should  bo  well  covered  Avith  the 
husk,  and  should  droop  over  from  the  stalk  when  matured.  Ears  standing  erect  on  the 
stalks,  and  improperly  covered,  wei-e  not  considered  suitable  for  selection.  The  in., 
portance  usually  attached  to  well-filled  tips  was  very  much  overestimated,  as  it  was 
usually  an  accident  of  imperfect  fertilisation  that  caused  improper  filling  of  the  tips,  the 
result  of  the  crop  not  flowering  imiformly.  The  core  of  the  ear  should  not  be  too  small 
nor  too  large,  the  former  being  of  poor  carrying  capacity,  and  the  other  extreme  often 
causing  the  evajX)ration  of  the  moisture  from  the  interior  to  be  prevented,  a  mould  being 
set  up  which  ailected  the  germ  of  the  seed,  and  was  very  hard  at  times  to  detect.  The 
grain  should  l^ot  be  long  and  pinched.  Where  crops  of  40  bushels  or  more  per  acre  were 
expected  a  small  core  was  not  desirable,  but  where  30  bushels  to  the  acre  or  less  were 
expected  it  might  perhaps  be  justitied.  Wedge-shaped  cobs  were  not  desirable,  owing 
to  the  variation  in  the  size  of  the  grain  causing  irregular  planting  by  the  dropper.  It 
was  not  of  the  greatest  imjxjrtance  to  select  ears  ^^'ith  the  rows  of  grain  straight  on  the 
ear,  but  it  was  preferable.  The  selection  of  long  deep  grains  had  brought  about  long 
thin  starchy  grains  of  low-feedmg  value.  Thick  grain  prpduced  weight,  and  was  more 
readily  sought  after  by  millers,  because  there  was  less  bran.  It  Mas  desirable  that  the 
ears  selected  should  be  of  miiform  size.  The  purer  the  type  and  uniformity  the  better 
the  yield.  The  maturity  of  the  crop  was  more  even,  and  less  waste  was  occasioned  when 
the  crop  ripened  evenly.  The  fertilisation  of  the  crop  A\as  effected  more  easily  when 
the  crop  flowered  uniformly,  because  the  jwUen  from  the  male  flower  (the  tassel)  had  a 
better  chance  of  becoming  intermixed  ^ith  the  cells  of  the  silks  of  the  ear.  The  pcUen 
from  the  tassel  travelled  in  the  wuid  up  to  half  a  mile.  Imperfect  fertilisation  was 
brought  about  by  the  neighbouring  plants  not  floAvering  at  the  same  time.  An  improve- 
ment could  be  effected  by  selecting  the  best  of  ears  and  planting  them  in  a  special  seed 
plot  and  selecting  from  the  same  plot  yearly.  Where  difficulty  was  experienced  with 
neighbouring  crops  fertilising  the  seed  plot,  a  farmer  should  plant  in  the  centre  of  his 
own  crop.  The  size,  height  and  conditions  mider  M'hich  the  stalk  was  groMii  should  be 
considered  in  selecting.  Plants  that  had  done  well  under  adverse  conditions,  and 
had  had  to  fight  for  their  living,  and  yet  jaelded  heavily,  should  be  given  preference. 
They  were  constitutionally  stronger  than  others  that  had  not  done  .so  well  under  similar 
conditions.  In  selecting  ears,  where  two  ears  were  fomad  on  one  stalk  no  advantage 
had  been  found,  except  where  the  top  ear  was  of  normal  size.  In  that  case  selection  of 
plants  with  two  ears  made  for  better  yields.  When  the  stalks  Avere  very  high,  say, 
16  feet,  the  cobs  should  be  selected  from  stalks  carryhig  them  at  a  medium  height,  other 
things  being  equal,  as  the  cob  was  then  well  Avithin  reach.  The  improperly-coA^ered  cob 
Avhen  standing  erect  on  the  stalk  alloAvs  the  rain  and  Aveevil  to  obtain  ingress,  the  former 
causing  mould  and  the  latter  consuming  the  germ.  This  AA'as  the  case  more  especially 
in  the  northern  districts.  A  thin  spindly  stalk  shoukl  be  aA-oided.  CIroAvers  should  not 
be  misled  into  selecting  seed  from  a  crop  from  rejected  or  ordinary  ears,  hoAvevcr 
abundant  it  might  be,  as  tests  A\'ith  ears  from  selected  and  unselected  seed  had 
proved  beyond  all  doubt  that  the  selected  ears  Avere  ultimately  far  the  best.  The  latest 
method  of  improving  seed  maize  and  increasing  the  yields  Avas  to  take  the  very  best 
ears  and  to  soav  each  roAV  AAith  seed  from  each  separate  ear.  This  AA-oukl  test  the  indi- 
vidual performances  of  the  ears.  In  tests  carried  out  in  this  manner  it  had  been  found 
that  from  ears  of  the  same  variety  and  type  the  differences  in  yield  ranged  from  851b. 
to  225  lb.  The  Department's  method  Avas  to  plant  half  the  seed  of  each  car,  to  select 
the  good  performers,  and  in  the  lolloAviiig  year  to  use  cobs  from  the  best  ears,  and  al.so 
the  balance  of  the  previous  yeai-'s  seed.     Then  cross-fertilisation  took  place  only  betAveen 
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varieties  of  approved  and  tested  kinds.  In  the  Government  farms  in  New  South  Wales, 
the  policy  of  growing  one  variety  only  wa^  carried  out,  the  variety  gro-\\TQ  at  Hawkesbury 
Agricultural  College  being  Red  Hogan.  He  recommended  that  one  or  more  men  in  the 
district  should  take  up  the  systematic  breeding  of  maize.  Most  of  the  established 
varieties  had  been  raised  by  the  system  outlined.  Most  of  the  successful  varieties  were 
of  American  origin,  ami  had  been  produced  by  practical  farmers.  Ten  sliillings  per 
bushel  was  not  too  much  to  pay  for  carefully  selected  seed  maize. 

Discussion. 

Mr.  A.  Hankabus  thought  uncovered  husks  M^ere  chiefly  found  A\-ith  ears  standing 
erect,  and  most  prolific,  and  his  experience  was  that  a  very  small  percentage  only  were 
found  to  be  affected  Mith  mould  or  weevil. 

Mr.  Wexholz  said  that  tests  with  the  variety  at  the  Hawkesbury  Agricultural  College 
(Red  Hogan)  had  proved  that  it  was  undesirable  to  select  improperly  covered  ears  and 
erect  standing  ears.  The  variety  grown  by  Mr.  Hannabus  might  jxjssibly  carry  the 
husk  closely  set  and  tightly  dra%vn  about  the  ear,  and  thus  prevent  the  ingress  of  rain, 
but,  notwithstanding  that,  it  was  always  desirable  to  select  Avell  covered  and  drooping 
ears. 

Mr.  Haxnabtts  said  the  husks  were  very  tightly  draMn  about  the  ears  of  the  variety 
mentioned  by  him  (Iving's  Early  Improved). 

Yarramalong. 

A  meeting  was  held  on  30th  May,  when  a  discussion  took  place  on  the 
advisability  of  holding  a  village  show. 


Pure  Seed  Majze — Co-operation  by  Farmers. 

OwiXG  to  the  value  of  acclimatised  .seed  maize,  and  the  danger  of  its  becoming 
impure  in  cross-fertilisation,  it  has  been  the  policy  of  the  Department,  in 
order  to  ensure  pure  seed  being  available  to  farmers,  to  have  only  one  variety 
grown  at  each  Experiment  Faim,  where  it  undergoes  systematic  improvement 
for  yield  and  quality. 

As  these  Experiment  Farms  are  not  representative  of  every  large  maize- 
growing  district  in  the  State,  the  principle  has  been  extended  to  include 
other  districts,  where  this  improvement  system  has  been  undertaken,  under 
Departmental  supervision,  by  the  co-operation  of  reliable  farmers  in  these 
districts. 

In  order  to  further  extend  this  work  and  to  cater  for  other  important 
maize-growing  centres,  the  Department  would  be  glad  tu  hear  from  farmers 
who  are  already  speciali^ng  in,  or  who  are  willing  to  specialise  in,  the 
production  of  pure  seed  maize  by  co-operation  with  the  Department. 

The  object  of  this  is  to  get  one  or  more  reliable  farmers  in  each  district 
where  there  is  no  Experiment  Farm  to  yrow  pure  seed  maize  of  a  variety 
which  is  suited  to  the  district,  so  that  he  can  supjily  pure  seed  of  good 
quality  to  farmers  in  that  or  any  other  district  who  may  require  it. 

As  varieties  of  maize  cross-fertilise  very  readily,  this  would  entail  the 
growing  of  one  variety  only,  or  ensuring  that  this  variety  is  not  crossed  by 
others,  so  tliat  it  may  be  kept  pure. 

A  special  seed  plot,  about  an  acre  in  area,  planted  with  the  best  selected 
ears  of  the  variety  would  be  required,  and  where  possible  this  plot  could  be 
utiliseil  as  an  ear-to-row  test  or  experiment  to  determine  the  best  yielding 
types  of  ears  of  the  variety.  At  the  same  time  the  variety  would  be 
improved  in  yield  and  quality. 

Tests  have  shown  that  the  yield  of  a  variety  has  been  increased  by  10 
bushels  per  acre  by  this  system. 

All  communications  should  b^  addressed  to  the  Under  Secretary  and 
Director,  Department  of  Agriculture,  Sydney. 
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Orchard  Notes* 

J  ULY. 


W.  J.  ALLEN. 

Ploughing. 

The  winter  ploughing  should  be  commenced  this  month  and  completed  by  the 
early  part  of  August,  turning  under  farmyard  manure  (after  Ijeing  spread), 
all  weed  growth  or  any  cover  crops,  so  that  they  will  have  time  to  rot,  and 
the  plant  food  locked  up  in  them  thus  be  available  for  the  trees  when 
required.  The  land  after  ploughing  will  also  catch  the  rains  of  the  later  part 
of  the  winter  and  spring,  and  allow  the  subsoil  to  get  well  soaked. 

If  a  cover  crop  has  not  made  much  growth,  ploughing  should  not  be 
delayed  with  a  view  to  getting  a  greater  body  of  it  to  plough  under,  as  this  is 
a  risky  practice,  because  if  the  weather  turns  dry  the  cover  crop  will  very 
quickly  dry  out  the  soil,  and  it  is  not  only  almost  im[)Ossible  to  turn  it  under, 
but  the  trees  are  also  robbed  of  moisture  that  should  have  been  stored  for 
their  use  in  the  soil  and  subsoil. 

Moreover,  the  rotting  of  the  crop  will  be  slow,  and,  except  in  exceptionally 
wet  springs,  instead  of  doing  good,  the  opposite  effect  will  result  from  the 
cover  crop. 

A  drag-chain  should  be  used  on  the  plough  when  turning  under  tall  weeds 
or  coyer  crops,  so  that  they  will  be  completely  covered  as  far  as  possible  by 
the  plough.  Instead  of  using  a  drag-chain,  the  crop  can  be  rolled  in  lands  in 
the  same  direction  as  the  plough  will  follow. 

Pruning. 

This  work  should  be  pushed  on  this  month.  Apples  and  pears  generally 
will  have  dropped  their  leaves,  and  will  be  in  good  condition  for  pruning. 
For  the  first  few  years  after  planting  these  trees  require  topping  to  get 
suflficient  subdivision  of  branches  and  to  control  their  direction;  but  when 
the  scaffolding  branches  or  main  framework  of  the  tree  is  well  established,  it 
is  often  best  to  cease  topping  the  leaders,  and  merely  thin  tliem  out  to  the 
desired  number.  The  tree  will  then  generally  slacken  in  top  growth,  and 
develop  its  spurs  better  along  the  main  limbs  and  laterals.  Topping  should 
be  resorted  to  in  later  seasons,  if  the  trees  show  too  little  vigour. 

With  most  apples  and  pears  the  laterals  will  be  found  to  develop  spurs 
more  readily  if  given  good  length  or  not  shortened  at  all,  especially  the 
stronger  ones  :  the  very  slender  ones  may  be  shortened  slightly,  as  sometimes 
if  left  long  they  will  only  develop  a  spur  or  two  on  their  tips.  Laterals  that 
were  left  long  last  year  and  have  again  made  a  fairly  strong  growth  are 
better  left  long  again,  for,  if  brought  back  to  the  first  spurs  there  is  danger 
of  starting  these  spurs  into  growth  instead  of  cropping ;  it  also  checks  the 
partially-formed  spurs  nearer  the  base  from  developing.  Generally  those 
laterals  whicJi  have  been  left  out  t'<jr  two  seasons  23revioasly  can  be  brought 
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back  to  the  spurs  furthest  from  their  base.  Apples  and  pears  often  throw 
short  laterals  with  fruit  buds  on  the  end,  sometimes  termed  a  fruiting  shoot ; 
these  should  be  left  as  they  are,  as  they  will  generally  carry  a  crop  and  also 
develop  spurs  for  future  seasons.  The  spurs  in  old  trees  sometimes  tend  to 
subdivide  too  much  and  form  a  network  of  weak  spurs  ;  these  should  be 
thinned  to  keep  a  moderate  supply  of  strong  fruiting  spurs.  A  pruner 
should  always  watch  the  results  of  his  previous  year's  work.  He  will  learn 
much  from  the  tree  he  is  working  on. 

Every  tree  has  its  OAvn  individuality,  and  therefore  the  grower  should 
study  their  habits  and  prune  them  in  such  ways  as  will  ensure  that  they 
will  return  him  the  best  fruit  from  year  to  year. 

The  prunings  are  better  picked  up  and  burned  as  pruning  proceeds,  as 
then  any  fungus  spores  or  eggs  they  may  carry  are  destroyed. 

This  burning  is  most  expeditiously  accomplished  by  mounting  an  old  iron 
tank  on  wheels,  such  as  has  been  previously  illustrated  in  these  notes.  The 
tank  is  open  at  the  top  and  with  a  grating  at  the  bottom. 

Scions. 

Scions  of  deciduous  trees  for  spring  grafting  should  be  taken  from  healthy 
trees  that  have  borne  good  crops  of  high-quality  fruit.  These  may  be  kept 
in  moist  sand  in  a  cool  place  till  required.  Scions  can  also  be  kept  in  cool 
store,  and  used  for  budding  in  the  late  spring. 

Planting. 

The  planting  of  either  new  plantations  or  refills  can  be  continued  this 
month.     Land  should  be  prepared  for  the  spring  planting  of  citrus  trees. 

Manuring. 

Slow-acting  fertilisers  such  as  bone-dust  can  be  applied  this  month  to  give 
them  time  to  decay,  so  that  the  plant  food  they  contain  will  be  available 
when  the  trees  start  growth  in  the  spring.  The  application  of  the  more 
soluble  manures  can  be  delayed  till  early  spring. 

Cleaning  Stems. 

Any  loose  rough  bark  should  be  removed  from  fruit  trees,  and  any  injurious 
insects  they  may  harbour,  such  as  the  grubs  of  codlin  moth  and  peach  tip 
moths,  destroyed. 

Bandages. 

Bandages  which  have  been  left  on  apple  and  pear  trees  since  the  fruit 
season,  to  trap  any  codlin  grubs  that  look  for  better  shelter  after  the  cold 
and  rain  of  winter  sets  in,  may  be  removed  and  the  grubs  destroyed. 

Spraying. 

Peach  Leaf  Curl. — Peach  trees  should  have  a  thorough  application  of 
winter  strength  lime-sulphur  or  Bordeaux  mixture  while  the  trees  are 
doi-mant  and  before  the  buds  show  signs  of  swelling,  to  check  attack  of  leaf  curl. 
Such  spraying  has  given  excellent  results  at  the  Departmental  Experiment 
Orchard  at  Yanco  in  combating  curl,  and  also  gave  evidence  of  some  control 
of  rust.     A  report  on  these  experiments  appears  on  another  page  of  this  issue. 
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Most  apples  and  pears  can  receive  this  winter  application  later.  Where 
woolly  aphis  is  present,  tobacco  wash  can  be  added  to  the  lime-sulphur  with 
advantage. 

►Spraying  with  red  oil  for  scale  on  deciduous  trees  and  woolly  aphis  on  apple 
trees  should  be  done  during  the  latter  part  of  this  month. 

Brown  Spot  of  Mandarin. 

Although  we  do  not  adAocate  the  general  pruning  of  citrus  trees  till  the 
spring,  it  is  advisable  to  cut  out  and  burn  all  dead  and  diseased  wood  of 
Emperor  mandarin  trees  that  have  been  previously  attacked  by  Bi'own  Spot, 
so  that  they  will  be  ready  for  their  first  spraying  of  Bordeaux  mixture. 
Growers  in  districts  where  this  variety  is  liable  to  Brown  Spot  should  read 
the  report  in  the  Agricultural  Gazette  of  March;  1917,  on  the  results  of  the 
experiment  carried  out  by  the  Department  on  the  control  of  this  disease. 
These  experiments  have  been  carried  further,  and  the  results  confirm  those 
given  in  the  former  report. 

Harvesting. 

In  districts  where  oranges  do  not  hang  well,  the  bulk  of  the  crop  will  have 
to  come  off  this  month  ;  and  even  in  the  lacer-hanging  distiicts,  if  prices 
warrant  it,  it  is  a  good  plan  to  lighten  the  trees  by  marketing  the  largest 
fruit,  after  it  has  coloured,  throughout  the  season. 

Lemons  should  be  picked  regularly  as  they 'cSme  up"  to  size.  If  prices' ai-e" 
not  satisfactory,  and  they  are  grown  in  districts  that  will  produce  a  keeping 
lemon,  they  can  be  stored  away  in  boxes  ;  the  peel  will  reduce  considerably 
in  size,  and  they  can  be  marketed  when  prices  warrant. 

But  it  must  be  remembered  that  a  lemon  should  be  cut  from  the  tree  and 
handled  with  the  greatest  care  to  avoid  bruises  if  it  is  to  be  stored,  otherwise 
decay  will  set  in. 

The  same  applies  to  oranges  intended  for  shipping.  When  packing  either 
for  the  home  market  or  for  shipping,  size  and  grade  should  l)e  uniform 
throughout  a  case. 


Note  on  the  Juice  of  the  Choko  {Sechlum  edule). 

The  following  note  on  the  juice  of  the  Choko  is  sent  to  me  by  Mr.  Ernest 
W.  Smith,  of  Bexley,  near  Sydney,  and  I  should  be  glad  if  any  of  your 
readers  could  throw  any  light  on  the  subject.     Mr.  Smith  says  : — 

A  few  weeks  ago  iiij-  wife  informed  me  that  when  she  was  peeling  a  choko  her  hands 
became  numb,  and  slie  thought  that  her  hands  were  becoming  paralysed.  A  fortnight 
afterwards  she  told  me  that  the  same  thing  happened  again  under  similar  circumstances, 
and  I  came  to  the  conclusion  that  the  juice  of  this  vegetable  must  have  local  ansesthetic 
properties.  I  have  since  had  this  opinion  confirmed  from  questions  I  put  to  another 
lady  wliose  experience  was  the  same.  I  feel  sure  that  the  concentrated  juice  of  this 
v^egetable  would  prove  a  very  powerful  and  valuable  local  ana:?sthetic. 

I  may  say  that  on  speaking  to  a  member  of  my  household  on  the  subject 
she  at  once  replied  that  the  peeling  of  Chokos  makes  her  hands  cold  and 
rough,  and  therefore  she  always  uses  a  fork  in  order  that  she  may  touch  them 
as  little  as  possible. — J.  H .  Maiden. 
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AGRICULTURAL  SOCIETIES'   SHOWS. 

Skcretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  theii 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 

Society.  lyio. 

National  A.  and  I.  Assn.  of  Queensland  (Brisbane)... 
Trundle  P.  and  A.  Association  ... 

Corowa  P.,  A.,  and  H.  Society...         

Parkes  P.,  A.,  and  H.  Association        

Murrumbidgee  P.  and  A.  Association  (Wagga) 

Forbes  P.,  A.,  and  H.  Association      

Grenfell  P.,  A.,    and  H.  Association  

Albury  and  Border  P.,  A.,  and  H.  Society    

(ranmain  A.  and  P.  Association 

Young  P.  and  A.  Association 

Cowra  P.,  A.,  and  H.  Association 

Culcairn  P.,  A.,  H.,  and  I.  Society 

Narrandera  P.  and  A.  Association        

Temora  P.,  A.,  H..  and  I.  Association 
Burrowa  P.,  A.,  and  H.  Association    ... 

Holbrook  P.,  A.,  and  H.  Society  , 

Cinowindra  P.,  A.,  and  H.  Association         ... 
Henty  P.  and  A.  Society 

Murrunibnrrah  P.,  A.,  and  I.  Association     

Yass  P.  and  A.  Association 

Narromine  A.  H.  and  P.  Society  

Junee  P.,  A.,  and  I.  Association 

Ardletlian  and  Disti'ict  P.  and  A.  Society      

Eugowra  P.,  A.,  and  H.  Association  ... 
Deniliquin  P.  and  A.  Society     ... 

Hay  P.  and  A.  Association         ...         ...         

Lismore  A.  and  P.  Society         ...         

1919. 

Albion  Park  A.,  H.,  and  I.  Association 

Kiama  Agricultural  Society 

Dapto  A.  and  H.  Society 

Shoalhaven  A.  and  H.  Association  (Nowra)    ... 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent 


Inverell  P.  and  A. 
Newcastle  A.,  H., 


Association  ... 
and  I.  Association 


Tenterfield  P.,  A.,  and  M.  Society       

Cootamundra  A.,  P.,  H.,  and  I.  Association... 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes) 

Armidale  and  New  England  P. ,  A. ,  and  H.  Assocn. . . . 

Hunter  River  A.  and  P.  Association 

Qiirindi  District  P.,  A.,  and  H.  Association  ... 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins 

Moree  P.  and  A.  Society 

Printed  and  published  by  WILLIAM  APPLEGATE  GULLICK,  of  Sydney,  Government  Printer  and 
Publisher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 


Secretary. 

Date. 

J.  Bain      

.  Aug.  12-17 

W.  E.  Herborn  .. 

.     ,,     13,  14 

J.  D.  Eraser 

■     „     20,  21 

G.  W.  Seaborn    .. 

.     „     21,  22 

A.  F.  D.  White  .. 

.      „     27,28,29 

J.  H.  Bates 

.  Sept.  3,  4 

G.  Cousins 

.     „      3,4 

W.  I.  Johnson    .. 

.     ,,       3,  4,  5 

T.  S.  Henderson.. 

•     „     10,  11 

T.  A.  Tester 

.     „     10,  11,  12 

E.  W.  Warren     .. 

.     „     17,  18 

J.  R.  Ryan 

•     ,,     17,  18 

J.  Faulkner 

.     „     17.18 

A.  D.  Ness 

.     „     17,  18.  19 

W.  Burns 

.     ,,     19,  20 

J.  S.  Stewart      .. 

.     „     19,20 

H.  M.  Brown      .. 

.     „     24,25 

H.  L.  Yates 

.     „     24,25 

J.  A.  Foley 

•     ,,     24,  25 

E.  A.  Hickey      .. 

.     „     26,  27 

C.  E.  Skinner 

.  Oct.  1,  2 

T.  C.  Humphreys. 

•     ,,     1,  2 

W.  J.  Nixon 

5>           ^ 

R.  A.  Douglas 

2 

P.  Fagan  

2 

G.  S.  Camden 

.     ',',     9,  10 

H.  Pritchard 

.  Nov.  20,  21 

H.  G.  Eraser 

.  Jan.  15,  16 

G.  A.  Somerville.. 

.     „     25,  27 

F.  James 

,.     ,,    31;  Feb.  1 

H.  Ranch 

.  Feb.  13,  14 

H.  W.  Vincent   .. 

.     ,,     25,  26,  27 

J.  T.  Dale 

.     „     25,  26,  27 

E.  J.  Dann 

.     ,,    26,  27,  2S; 

March  1 

R.  S.  Smith 

.  Mar.  4,  5,  6 

N.  Gardner 

.     „     11.12 

G.  A.  Priest 

.     ,,     11,  12,  13 

A.  Mc Arthur 

.     „    IS,  19, 20, 

21 

E.  H.  Fountain  ., 

..     ,,    26,27,28, 

29 

A.  Pountney 

.  April  2,  3,  4 

R.  C.  Sawkins     .. 

.     ,.      9,  10 

A.  U.  Ezzy 

May  21,  22,  23 
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DEPARTMENT   OF    AGRICULTURE,   NEW   SOUTH    WALES 


Imported    Clydesdale   Stallions. 


Clandale  was  awarded  Fikst  Pkizs- 
at  the  Northern  Show  at  Aberdeen, 
Scotland,  in  1912  ;  and  in  1918  was 
awarded  the  £100  Championship^ 
Prize  at  the  Royal  Show,  Sydney. 


CLANDALE    (14628).    C.S.B. 

Sire,  Allandale  (12418),  C.S.B.,  by  Sir  Huro. 
Irt  Dam,  May  Loijan  (21199)  C.S  B.,  by  Prince  Robert  (7135  ,  C.S.B. 
2ncl  Dam.  Haidee  (21198),  C.S.B.,  by  Prince  of  Wales  (ti73)  O.S.B. 
3rd  Dam,  Jess  of  Portlosan  '3145),  C.S.B.,  by  Lofty  (4G0),  C.S.B. 
4th  Dam,  Kate,  by  Hercules  (378),  C.S.B. 


Royal  Warden  was  awarded 
First  and  Champion  Prizes  by 
the  Royal  Agricultural  Society  of 
England  as  a  3-year-old. 


ROYAL    WARDEN    (16045).    C.S.B. 

Sire,  Everlasting  (11331),  C.S.B.,  by  Baron's  Pride  (9122).  C.S.B. 
Ist  Dam,  Gem  of  CraigwUlie  (21597),  C.S.B..  by  Prince  of  Thomas  (16262),  C.S.B. 
2nd  Dam,  Lady  Edith  of  Craigwillie  (156-^7),  O.S.B.,  by  Prince  Currachan  (8151),  C.S.B. 
3rd  Dam,  Jean  of  Northfield  (18564),  C.S.B.,  by  Star  of  the  North  (2435),  C.S.B. 
4th  Dam,  Cowdeu  Jean  (19435),  C.S.B.,  by  Clydesdale  Jock  (1416),  C.S.B. 

A  limited  number  of  approved  mares  can  be  taken  to  these  horses.     Fee,  £6/5/-  per  mare  ;  or 
any  number  over  two  from  the  same  owner,  £4/4/-  each. 
Agistment,  2s.  6d.  per  week  per  mare.     Good,  secure  paddocks,  but  no  responsibility  taken. 


For  further  particulars  apply  to— 

The  MANAGER,  North  Bangaroo  Stud  Farm, 


Canowlndra. 


c/ 
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Registered  onder  the  Copyright  Act,  1879. 

Editors  of  Agricultural  and  Country  Papers  are  especially  invited  to  reprodttce 
any  of  the  articles  contained  in  the  ^griotXtnrai  (Sa2ett£,  in  whole  or  in  part, 
making  the  usual  acknowledgment. 

GontrihxUions  are  cmly  accepted  upon  the  terms  that  the  Government  may  subse- 
quently publish  the  same  in  pamphlet  form  or  otherwise. 
2nd  August,  1918. 
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Wheat   Producers 

Can    readily    reduce   the    growing   cost    30    per    cent,    bv    purchasing 

CRUDE  OIL  TRACTOR 

In  T\vo  Grades — No.  8  and  No,    12. 

As  the  name  implies,  the  "  Jelbart  "  Tractor  burns  Crude  Oil  as  fuel, 
and  11/4  gallons,  costing  less  than  1/-  in  Sydney,  is  sufficient  to 
plough  an  acre  of  ground.  The  total  cost  per  acre  is  2/3,  including 
lubricating  oils.  The  range  of  work  for  which  Jelbart 's  Tractor  can 
be  used  includes  hauling,  harvesting,  ploughing,  chaff-cutting,  drill- 
ing, harrowing,  shearing,  and  pumping  for  irrigation,  all  of  which  it 
performs  quicker,  more  effectively,  and  far  more  economically  than 
either   horses    or    competitive    tractors. 

Jelbart 's  No.  8  is  guaranteed  to  do  more  and  better  work  in  less  time 
and  at  30  per  cent,  less  cost  than  an  8-horse  team. 
Jelbart 's    No.    12    is    superior    to    a    12-horse    team.        When    power 
is     required     it     pays     to     instal    a    Jelbart     Crude     Oil     Tractor    in 
preference  to  a  portable  or  stationary  engine. 

Twelve  months'  guarantee  is  given,  and  when  order  is  booked,  arrange- 
ments  are   included  in  the   order  for   a  fortnight's   satisfactory   trial 
with   the  plant. 
Write  for  illustrated  prospectus  to   Sydney  Office,  Challis  House. 

JELBART    PROPRIETARY    LIMITED, 

ENGINEERS — Makers  of  Crude  Oil  Tractors,  Crude  Oil  Engines 
from  3  to  30  H.P.,  Suction  Gas  Engines  and  Generators  from  6  to 
80   H.P. 


HEAD    OFFICE    AND    WORKS: 
BaUarat,   Victoria. 


AND  AT  MELBOURNE   AND  BRISBANE. 


SYDNEY    OFFICE: 

Challis  House,  Martin  Place, 

Sydney. 
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Pop  Corn. 


H.   WEN'HOLZ,    B.Sc,   (Agr.),  Inspector  of  Agiiculture. 

Pop  corn  belongs  to  a  group  or  race  of  maize  known  botanically  as  Zea 
mays  everta,  ou  account  of  its  tendency  to  evert  or  turn  inside  out  on  the 
application  of  heat.  It  is  a  delicacy  which  is  greatly  enjoyed  by  children, 
and  deserves  some  encouragement  because  of  its  food  value  and  its  whole- 
someness  compared  with  many  other  sweets  which  are  craved  for  at  times 
by  young  people.  It  is  also  of  interest  on  account  of  the  amusement  it 
affords  in  the  actual  operation  of  popping.  The  display  of  varieties  of 
pop  com  of  different  colours  made  by  the  Western  District  in  the  district 
competition  exhibit  at  the  Royal  Agricultural  Show,  in  Sydney,  1918.  also 
showed  its  usefulness  for  decorative  purposes  with  farm  products. 

In  the  United  States  of  America  over  11,000  acres  of  pop  corn  were 
grown  in  1909.  Iowa  and  Nebraska  are  thie  States  where  it  is  most  largely 
grown,  the  former  State  having  an  area  of  5,345  acres  under  the  crop  in 
that  year. 

The  culture  of  the  crop  in  Xew  South  Wales  is  practically  confined  to  a 
few  home  or  farm  gardens,  and  almost  the  whole  of  our  product  is  obtained 
from  America  each  year  by  local  pop  corn  manufacturers,  who  import  the 
grain  and  do  their  own  popping.  There  is  no  reason  for  this  dependence  on 
America,  for  pop  corn  will  grow  well  in  most  of  our  maize  districts,  and  at 
the  present  time,  with  shipping  freight  so  high,  it  is  hoped  that  it  will  be 
recognised  that  it  is  a  profitable  crop,  and  can  be  made  to  continue  to  be  so. 

It  is  estimated  that  the  trade  in  Sydney  will  take  annually  about  2,000 
bushels  of  corn  for  popping,  and  that  there  is  every  likeliliood  of  a  good 
market  in  the  neighbouring  States  and  New  Zealand.  At  the  present  time 
manufacturers  in  Sydney  are  prepared  to  give  at  least  14s.  or  15s.  per 
bushel  for  shelled  pop  corn. 

Distinguishing  Characters  of  Pop  Corn. 

Pop  corn  differs  from  other  maize  in  its  smaller  and  more  slender  growth 
of  stalks,  smaller  cobs,  and  smaller  grain.  Sis  or  7  feet  is  a  good  growth  of 
stalk  for  pop  corn,  where  dent  maize  will  grow  12  or  more  feet.  The  ears 
of  pop  corn  are  seldom  longer  than  8  or  9  inches  at  their  best,  and  the 
size  of  the  grain  is  such  that  it  takes  from  2,000  to  about  3,000  to  weigh  a 
pound. 

The  grain  itself  is  more  like  flint  than  dent  maize  in  composition,  but  has 
even  less  soft  starch  than  flint  maize.  It  consists  almost  entirely  of  germ 
and  horny  starch.  The  best  pop  corn  should  show  but  little  trace  of  soft  or 
white  starch,  at  least  on  the  exterior  of  the  grain. 

The  cause  of  popping  is  not  thoroughly  understood,  but  it  is  supposed 
to  be  due  to  the  expansion  of  air  and  moisture  inside  the  grain.  Ther 
uniform  consistency  of  the  endosperm  seems  to  have  something  to  do  with 
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the  turning  inside  out  of  the  grain  on  popping.  The  expanded  air  and 
moisture  seems  to  suddenly  find  an  outlet  through  the  tip  or  germ  of  the 
grain.  If  the  grain  is  not  sufficiently  dry  weak  points  are  found,  through 
which  the  expanded  air  and  moisture  escapes  before  attaining  sufficient 
force  to  evert  or  pop  the  kernel. 

Types  and  Varieties. 

There  are  two  easily  distinguished  types  of  pop  corn — the  rice  type  and 
the  pearl  type.  The  former  has  the  crown  of  the  grain  drawn  out  into  a 
sharp  beak  or  projection,  and  the  latter  has  a  smooth  rounded  crown  on 
the  grain.  Neither  type  has  any  dent  in  the  crown.  The  two  best-known 
varieties  of  the  rice  type  are  White  Eice  and  Ked  Rice,  while  there  seems 
to  be  a  larger  number  of  the  pearl  type.     These  varieties  are  distinguished 


White  Rice  Pop  Corn. 


mainly  by  the  colour  and  the  time  of  maturity,  though  one  known  as  Eight- 
rowed  differs  appreciably  from  most  of  the  others  of  the  pearl  type,  in 
having  long  ears  Hvith  only  eight  rows  of  large  grain.  The  best-known 
varieties  of  the  pearl  type  are  White  Pearl  and  Mapledale  Prolific  (white). 
Queen's  Golden  and  California  Yellow  (yellow),  and  Black  Beauty  (black). 
White  Rice  and  the  White  Pearl  types  are  the  most  popular  varieties 
at  present  for  growing  on  a  commercial  scale,  for  it  is  believed  that  the 
coloured  varieties  are  not  popular  with  the  pop  corn  manufacturers. 
The  coloured  varieties  are  quite  suitable  for  the  home  garden,  and  for 
decorative  purposes,  and  some  of  them  when  popped  hide  the  coloured  skin 
or  gluten  better  than  others. 
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Of  the  varieties  tested  at  Peel  in  1917,  Black  Beauty  matured  in  about 
four  and  a  half  or  five  months,  Queen's  Golden  a  fortnight  later,  while 
White  Rice  and  Mapledale  Prolific  were  fully  two  or  three  weeks  later  still. 
These  periods  would  be  shortened  by  three  or  four  weeks  when  grown  on 
the  coast. 

The  average  yield  of  this  test  plot  of  varieties,  which  was  conducted  on 
upland  red  granite  soil,  with  a  rainfall  of  9  inches  during  growth,  was 
estimated  to  be  between  25  and  30  bushels  per  acre,  and  the  best  yielding 
varieties  to  be  White  Rice,  Mapledale  Prolific,  California  Yellow,  and  Black 
Beauty,  in  that  order. 
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Fig.  2. — Mapledale  Prolific  Pop  Corn. 


The  Soil  and  its  Preparation. 

The  best  soil  for  pop  corn  is  undoubtedly  the  same  as  the  best  soil  for 
field  maize — a  rich,  warm,  well-drained  soil,  where  the  conditions  of  mois- 
ture and  fertility  favour  continuous  growth  during  the  entire  season. 
Alluvial  soils,  of  course,  best  fulfil  these  conditions;  but  it  is  thought  that, 
from  the  smaller  nature  of  the  growth  of  pop  com,  compared  to  field 
maize,  that  it  is  not  as  exacting  as  the  latter  in  these  respects,  and  that 
profitable  crops  can  be  raised  on  soils  of  lesser  fertility. 

Any  soil  can,  however,  be  considerably  improved  in  moisture-holding 
capacity  and  plant-food  material  by  the  addition  of  stable  or  farmyard 
manure,  or  by  the  incorporation  of  green  vegetable  matter  in  large  quantities 
from  the  ploughing  in  of  green  crops  (especially  legumes  like  peas,  vetches, 
clover,  &c.).    The  plant-food  material  can  also  be  largely  augmented  by  the 
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application  of  fertilisers.  Jfrom  tjxperiineiits  eoiKlucted  by  the  Depart- 
ment during  the  last  few  years,  it  is  becoming  apparent  that  no  fertiliser 
or  mixture  of  those  that  are  available  at  the  present  time,  within  reach  of 
the  farmer's  pocket,  is  giving  such  profitable  returns  on  the  coast  as  a 
mixture  of  equal  parts  of  superphosphate  and  bone-dust,  at  the  rate  of 
■2  cwt.  per  acre,  which  can  be  applied  at  a  cost  of  about  15s.  per  acre.  It  is 
possible  that  where  there  is  an  abundance  of  organic  matter  and  nitrogen 
in  the  soil,  the  addition  of  superphosphate  only  is  required,  at  the  rate  of 
2  cwt.  per  acre,  at  a  present  cost  of  about  10s.  per  acre. 

The  soil  should  be  given  a  deep  ploughing  or  working  some  time  before 
sowing,  preferably  a  winter  fallow  before  spring  planting,  and  should  be 
somewhat  firmed  into  a  good  seed-bed  of  finer  particles  of  soil,  with  a  loose 
surface,  through  which  the  young  plant«;  can  readily  push  their  way. 


Fig.  3.— Queen's  Golden  Pop   Corn. 

Planting  and  Cultivation. 

It  is  essential  that  pop  corn  should  fully  mature  in  order  to  pop  properly, 
as  when  the  tilling  of  the  grain  is  checked  by  frost  or  cold  weather  it  gives 
an  unsatisfactory  sample  for  ])opi)iiig.  Planting  should  therefore  take  place 
early,  especially  in  cold,  short-season  districts  like  the  Tablelands.  Pop 
corn  does  not  seem  to  suffer  as  much  as  other  kinds  of  nuiize  from  spring 
frosts.  This  is  probably  due  to  the  fact  that  it  suckers  more  profusely  than 
any  other  kind. 

Owing  to  the  sinaller  growth  of  pop  corn,  it  nuiy  be  sown  closer  than 
field  varieties,  the  distance  between  the  rows  recommended  beiug  3  to  4  feet. 
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the  lesser  distance  on  the  richer  soils.  Single  grains  may  be  sown  about 
lU  or  12  inches  apart,  but  better  results  will  probably  be  obtained  by  sowinn 
three  or  four  grains  every  2^  or  '•)  feet.  This  "  hill  "'  sowing  keeps  down 
the  formation  of  suckers  to  some  extent.  On  >niall  areas  the  practice  of 
mowing  thickly,  and  subsequent  thinning  out  to  the  required  stand,  can  be 
well   recommended   if  the  weakest  plants   are   removed    in    the    thinning 

ipe)'al;iin.  T'^ndor  this  system  six  or  seven  grains  should  be  sown  in  a  hill, 
and  when  the  plants  are  about  8  to  12  inches  high  the  hills  should  be 
thinned  to  three  or  four  plants,  leaving  only  the  most  vigorous.  By  this 
jneans  a  rigorous  selection  is  practised,  which  is  well  repaid  for  the  trouble. 
It  is  bcL-ouiing  increasingly  recognised  with  maize  that  little  indication  of 
the  vigour  of  growth  is  given  in  the  visible  characters  of  the  seed  ears  or 

if  the  seed;  and  this  method  of  selection  by  elimination  of  the  weak  plants 


Fig.  *.— Black  Beauty   Pop  Corn. 

in  the  field  can  be  confidently  recommended  on  small  areas  of  any  kind  oi 
maize.  Samples  of  White  Rice  iwp  corn  usually  contain  from  about  2,50U 
to  3,000  grains  in  1  lb.  by  weight,  so  that  the  weight  of  seed  required  to 
plant  an  acre  can  be  estimated  for  different  districts,  according  to  soil  and 
climate. 

The  grain  should  not  be  sown  too  deeply,  especially  with  an  early  planting. 
Trom  1  to  2  inches  is  sufficient  vnider  most  circumstances  in  early  spring 
to  get  down  to  moisture.  The  surface  should  be  harrowed  lightly  while 
the  plants  are  small,  and  afterwards  cultivated  to  a  shallow  depth  to  keep 
<lown  weeds  and  to  keep  the  soil  loose.  Owing  to  the  small  growth  of  pop 
corn,  hilling  is  not  required  to  hold  the  stalks  up  against  the  wind,  but  it 
may  be  advisable  on  rich  land,  witli  abundant  moisture  and  fertility,  to 
smother  suckers  or  weeds. 
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Harvesting  and  Storing. 

Pop  corn  should  be  allowed  to  thoroughly  mature  on  the  stalk.  It  should 
not,  tinder  any  circumstances,  be  harvested  immature.  The  maturing  period 
of  pop  corn  is  longer  than  would  be  expected  from  the  size  of  stalk,  growth, 
and  the  smallness  of  the  grain.  The  maturing  period  of  different  varieties 
has  been  previously  referred  to. 

The  storage  of  pop  corn  with  too  high  a  percentage  of  moisture  will 
cause  the  popping  quality  to  be  badly  affected. 

The  insect  pests,  such  as  weevil  and  grain  moth,  which  occur  in  stored 
grain,  are  most  effectively  dealt  with  by  fumigation  in  a  closed  chamber 
with  carbon  bisulphide.     The  pop  corn  should  be  thoroughly  dry   at  the 


Fig.  5. — Growth  of  White  Hice  Pop  Corn  at  Peel,  1917-18,  on  upland  soil. 

time  of  fumigation,  and  the  liquid  should  not  be  allowed  to  come  into- 
contact  with  the  grain,  owing  to  the  commercial  product  containing  im- 
purities which  affect  the  taste  of  the  grain.  It  is  best  applied  on  cotton- 
wool or  waste  on  top  of  the  pile  of  grain,  or  down  pipes  inserted  to  dif- 
ferent depths  in  the  pile.  The  use  of  naphthalene  (moth  balls  or  flakes)  is: 
precluded  on  account  of  the  impossibility  of  removing  the  flavour  it 
imparts  to  the  corn.  On  a  smaller  scale,  successful  treatment  by  heating 
can  be  easily  done  by  pop  corn  manufacturers  who  have  trouble  from  insect 
pests  in  storage  with  the  ready  means  at  their  disposal.     The  heat  required 
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for  this  treatment  is  not  as  great  as  that  required  for  popping,  and  besides 
being  more  effective  than  fumigation,  the  popping  quality  of  the  corn  is 
unaffected.  This  treatment  should  take  place  in  the  spring,  or  as  soon 
•as  the  first  sign  of  the  pests  is  observed. 

The  Home  Garden  Plot. 

Many  home  garden  plots  of  pop  corn  are  grown  for  the  purpose  of 
■amusing  children  with  the  operation  of  popping,  and  at  the  same  time 
providing  a  nutritious  sweetmeat.  The  soil  should  be  well  enriched  with 
stable  manure  some  months  in  advance  of  sowing,  and,  owing  to  the  manner 
in  which  the  plants  are  pollinated,  at  least  three  rows  should  be  grown,  in 
order  to  get  a  good  setting  of  grain.  Single  rows  are  always  unsatisfactory 
in  this  respect.     No  sweet  corn  or  field  varieties  should  be  sown  in  the 


Fig.  6. — A  single  "hill"  of  Wtiite  Rice  Pop  Corn,  showing  the  profuse  suckering  nature. 


vicinity  unless  a  period  of  at  least  three  weeks  is  allowed  to  elapse  between 
the  sowings  of  the  different  kinds,  in  order  that  they  may  be  kept  pure. 
Any  admixture  due  to  crossing-  affects  the  flavour  of  the  pop  com  as  well 
as  the  popping  quality.  The  rows  should  be  3  feet  apart,  and  six  or  seven 
grains  sown  every  3  feet  in  the  drill.  This  stand  should  be  thinned  out 
when  the  plants  are  about  8  or  10  inches  high  to  about  three  plants  every 
■3  feet,  leaving  only  the  strongest  in  each  hill. 

Popping. 

In  order  to  get  the  corn  to  pop  properly  it  must  be  thoroughly  air-dry, 
i.e.,  containing  about  12  to  l-t  per  cent,  of  moisture.  If  too  moiet,  a  lot  of 
charred  and  swollen  corn  will  be  the  result.    It  may  sometimes  happen  that 
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the  corn  has  become  too  dry  for  ;Jiieces.-;t'ul  popi)iiig'.  Thi<  is  easily  reiiie  lied 
by  either  sprinkling  with  or  soaking  in  water,  and  subsequent  aii'-dryiny.  • 
The  source  of  heat  should  be  fairly  strong.  A  glowing'  bed  of  coals  gives 
the  best  results  with  the  open-wire  poppers,  where  a  flame  fire  is  objection- 
able on  account  of  the  ease  with  which  the  grains  may  be  scorched.  Where 
a  pan  popper  is  iised.  a  ftinne  tiro  is'  all  right.     A  large  amount  of  com 


Fig.  7. — Different  types  of  hand  poppers. 
(From  IT.S.  Dept.  A'.;i-.  F;innoi-.s'  Bulletin  .'i53.) 

should  not  be  put  into  the  popper  at  once  (just  enough  to  cover  the  bottom 
of  the  popper),  and  the  popper  should  be  kept  constantly  agitated  to  iireveut 
burning-  or  scorching  of  the  grain.  Popping  should  take  place  in  about  a 
minute  and  a  half  with  the  right  degree  of  heat  and  good  corn.  The  popped 
product  has  from  ten  to  twenty  times  the  bulk  of  the  original  corn. 
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Uses  of  Popped  Corn. 

Popped  c'oru  is  chiefly  used  as  a  form  of  confectionery.  The  application 
of  heat  in  popping  has  the  effect  of  breaking  down  the  fibre  in  the  grain 
to  a  hirge  extent,  thus  rendering  it  more  digestible. 


Fig.  8. — Unpopped  and  Popped'Corn. 

A— White  Pearl.  II  — White  Riic.  t'-Ki>fht-r.nvcd. 

I  Kioiii  r.S.  Dept.  A;^!-.  Fanners'  Pmlletiii  .'i'i3.) 

The  addition  of  a  little  salt  after  popping  is  usually  required,  and  most 
of  the  popped  corn  sold  by  confectioners  also  has  a  coating  of  melted  butter 
and  sugar  to  improve  its  flavour.     Popped  corn  also  makes  a  good  breakfast 
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food  when  used  with  milk  and  sugar.  In  nearly  all  eases  there  will  be  a 
small  percentage  of  parched  unpopped  grains  left  after  popping.  These  can 
be  well  used  as  a  breakfast  food  by  boiling  and  serving  with  milk  or  creanv 
and  sugar. 

The  following  recipes  are  given  by  U.S.  Dept.  Agriculture,  Farmers'" 
Bulletin  553  :— 

Chocolate  Pop  Corn — 

2  teacupfuls  white  sugar.  2  oz.  chocolate. 

2  cup  corn  syrup.  1  cup  water. 

Put  these  ingredients  into  a  kettle   (pot)   and  cook  them  till  the  syrup 
hardens  when  put  in  cold  water.     Pour  over  4  quarts  crisp,  freshly-popped 
corn,  and  stir  well  to  ensure  uniform  coating  of  kernels. 
Sugared  Pop  Corn — 
Make  a   syrup  by  boiling  together  two  cups  granulated  sugar  and  one- 
teacup  water.    Boil  until  syrup  strings  from  spoon  or  hardens  when  dropped 
into  cold  water.    Pour  over  freshly-popped  corn  (6  quarts)  and  stir  well. 
Pop  Corn  Balls — • 

1  pint  syrup  or  molasses.  2  tablespoonfuls  butter. 

1  pint  sugar.  1  teaspoonful  vinegar. 

Cook  till  syrup  hardens  when  dropped  into  cold  water.  Remove  to  back  of 
stove,  and  add  half  a  teaspoonful  of  soda  dissolved  in  a  tablespoonful  of 
hot  water,  and  then  pour  hot  syrup  on  4  quarts  freshly-popped  corn,  stirring 
till  each  kernel  is  well  coated,  when  it  can  be  moulded  into  balls  or  any 
desired  form. 

Popped  corn  loses  its  crispness  readily  after  popping,  on  account  of 
absorption  of  moisture  from  the  air.  With  the  loss  of  the  crispness  the 
flavour  also  largely  disappears,  so  that  popped  corn  should  not  be  kept  for 
any  time  to  enjoy  it  at  its  best.  For  this  reason,  popped  corn  is  usually 
sold  in  waxed  or  oiled  paper  bags  to  prevent  it  absorbing  moisture. 

Conclusion. 

All  the  maize-growing  districts  of  the  State  where  other  maize  matures 
can  be  made  to  grow  some  variety  of  pop  corn.  Owing  to  the  smaller 
growth  it  is  thought  that  pop  corn  woufd  not  be  as  exhaustive  on  the 
fertility  of  the  soil  nor  as  particular  in  its  moisture  reqinrements  in  the 
soil  as  other  maize. 

During  recent  years  a  separate  class  has  been  included  for  pop  corn  in 
the  schedule  for  the  Royal  Agricultural  Society's  Show  at  Sydney.  In  this 
class  the  best  ten  seed  ears  are  required,  and  there  has  not  been,  to  date,^ 
much  competition. 

The  Department  of  Agriculture  can  supply  the  names  of  merchants  who 
deal  in  pop  corn,  chiefly  manufacturers  to  whom  the  grain  can  be  sold 
direct.  At  the  prices  quoted  it  is  going  to  be  a  good  cash  crop  for  a  number 
of  farmers.  Owing  to  the  ease  with  which  the  market  can  be  over-supplied, 
intending  growers  are  advised  to  make  a  contract  with  the  manufacturer 
or  agent  at  the  beginning  of  the  season  to  grow  a  certain  area,  and  to  sell 
at  a  fijxed  price  to  be  agreed  upon,  in  the  vicinity  of  that  previously  quoted 
(i.e.^  14s.  or  15s.  per  bushel). 
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Notes  on  the  Wheats  competing  at  the 
Royal  Agricultural  Society^s  Show* 

Easter,  191S. 

F.  B.  GUTHRIE. 

TriERE  was  a  falling  off  in  the  entries  for  the  wheat  competition  this  year 
compared  with  last  year,  only  seventy-thi-ee  individual  exhibits  being 
staged.  The  principal  reason  for  this  was  that  the  growing-crop  competition, 
competitors  in  which  are  asked  to  exhibit  a  bag  of  wheat  at  the  Easter  .Show, 
was  this  year,  owing  to  adverse  conditions,  only  a  small  one,  there  being  only 
about  half  the  number  of  entries  that  there  Avere  in  1917. 

The  sum  of  £125  was  donated  in  prize  money,  and  special  prizes  were  given 
for  individual  wheats  such  as  Yandilla  King,  Hard  Federation,  and  Federa- 
tion. These  prizes  were  only  open  to  competitors  who  had  not  previously 
been  prize-winners,  it  being  hoped  by  this  means  to  widen  the  field  of  prize- 
winners. 

The  grain  on  the  whole  was  of  good  quality,  thqugh  rather  uneven  owing 
to  the  change  of  weather  at  harvest  time.  There  were  several  very  fine 
samples  exhibited.  The  harvest,  as  represented  by  the  f.a.q.  sample,  was 
rather  better  than  last  season,  the  bushel  weight  being  .58|  lb.  as  against  56| 
lb.  for  last  season,  which  was  thelowest  yet  struck.  There  was  a  considerable 
quantity  of  bleached  wheat,  owing  to  general  rains  in  the  latter  part  of 
December,  and  the  quality  of  tlie  grain  suflFered  in  consequence. 

Among  the  prize-winners,  ^Ir.  Clark,  of  South  Australia,  has  returned  again 
to  his  position  as  first  prizetaker  in  the  Macaroni  class.  He  also  took  the 
second  prize  in  the  Hard  Red  class. 

By  far  the  most  successful  exhibitor  was  Mr.  J.  B.  Roach,  of  Gilgandra, 
who  carried  off^  four  first  prizes,  as  well  as  two  second  prizes.  In  addition, 
Mr.  L.  J.  Roach,  of  Gilgandra,  annexed  the  three  special  prizes  for  individual 
varieties,  so  that  these  two  exhibitors  carried  off  between  them  seven  out  of 
the  total  of  ten  first  prizes. 

Whilst  Mr.  J.  B.  Roach  is  to  be  congratulated  on  his  well-merited  success, 
the  fact  (3annot  be  lost  sight  of  that  a  more  even  distribution  of  the  prize 
money  is  a  factor  in  encouraging  competition,  and  it  was  with  the  specific 
object  of  widening  the  list  of  winners  and  introducing  fresh  names  that  the 
three  special  novice  classes  were  instituted. 

The  judges  were  Messrs.  R.  W.  Harris  (Gillespie  Bros.)  and  G.  W.  Norris 
(Department  of  Agriculture),  the  milling  of  the  samples  being  carried  out  by 
Mr.  Norris. 

The  judging  was  carried  out  as  in  previous  years.  The  bushel  weights  of 
all  samples  were  first  taken  ;  the  results  are  given  in  the  second  of  the  tables 
which  follow.     After  careful  inspection  to  eliminate  inferior  exhibits,  those 
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which  were  considered  eligible  for  prizes  were  milled  in  the  model  mill  of  the 
Department  of  Agriculture,  and  the  prizes  finally  awarded  in  accordance  with 
their  actual  behaviour  in  the  mill,  points  being  assigned  for  the  ditterent 
milling  characteris*-icsi. 

The  results  of  these  tests  are  given  in  the  table  headed  "  Results  of  Milling 
Tests,"  in  which  the  figures  within  l>rackets  are  the  actual  figures  obtained., 
the  others  being  the  marks  assigned. 

The  following  notes  are  supplied  by  the  judges  : — 

"  The  quality  of  the  wheats  is  not  as  good  as  in  previous  }ears,  though  tlir 
Macaroni  wheats  are  somewhat  similar  to  those  shown  last  j-ear.  The  Strong 
Red  is  well  represented,  the  number  of  entries  having  doubled.  All  the 
samples  were  of  good  appearance.  There  were  seven  samples  of  Marquis — oni- 
grown  by  Mr.  G.  H.  Hubbard  being  particularly  fine,  and  giving  a  good 
account  of  itself  in  the  mill.  A  sample  of  Prelude  grown  by  Mr.  M.  J. 
D'Arcy  also  milled  well.  The  Australian  Strong  White  class  was  very  pooily 
represented,  there  being  only  two  entiies.  A  sample  of  Comeback,  grown  l)y 
Mr.  J.  B.  Roach,  was  an  excellent  wheat,  still  retaining  its  hard  horny 
texture.  The  Medium  Strong  class  had  a  fair  entry.  In  the  Soft  Wheat 
classes  the  judging  was  comparatively  easy,  there  beini>  one  exhibit  in  every 
class  standing  out  above  the  rest.  A  sample  of  Hard  Federation,  grown  by 
Mr.  L.  J.  Roach,  is  worthy  of  mention  on  account  of  its  hardness  anrl 
uniformity.  Foi"  the  collection  of  Farrer  wheats  there  was  only  one  entry. 
It,  however,  contained  all  good  sli(»w  wheats.  In  the  collection  of  non-Farrei 
wheats,  those  exhibited  bj-  Mr.  J.  B.  Roach  were  a)l  good  samples,  and  secuicd 
the  prize,  but  Mr.  D.  A.  Rich's  collection  was  only  four  points  behind." 

Tablk  showing  average  l)ushel- weights,  ylufen-content,  and  water-absorbing^ 
power  of  wheats  of  the  "  Strong  White "  and  "  Soft  White "  classes 
milled  at  the  Royal  Agricultural  Society's  Show,  from  1905-1918. 


Flour  Strength. 

Wtiy-ht  IX 

r  busliel. 

Gluten. 

(Water-absorption,  quarts 

Yeai-. 

per  20(1  lb.  sack.) 

Strom;  Wliite. 
Ih. 

Soft  White. 
11.. 

.Stiont;-  White. 

Soft  White. 

Strong  Wliite. 

Soft  White. 

per  cent. 

per  cent. 

190.- 

6.*i 

64 

10  Ml 

9-7 

46-6 

45-2 

1906 

m 

64i 

no 

98 

48-5 

45-7 

1907 

62i 

66 

9-;^ 

s-.s 

48-4 

45-4 

1908 

64i 

65 

12 -2 

10-2 

52-5 

46-4 

19(i9 

64| 

651 

11-9 

8-6 

53-5 

49-2 

1910 

64i 

64 

13-S 

121 

5C-0 

478 

1911 

64| 

63i 

12-5 

11-0 

53-4 

47-0 

1912 

65 

64 

1,3  4 

10-6 

.52-7 

45 -2 

191S 

67 

65i 

15-2 

11-7 

53  1 

46-9 

1914 

67V 

67 

12  8 

10-6 

52-3 

45  0 

19ir> 

67i 

661 

13-1 

12  4 

53-8 

45-7 

1916 

67| 

67| 

LSO 

12  3 

53-3 

47-5 

1917 

66 

67^ 

12-4        ! 

8-H 

54-6 

430 

1918 

67 

65i 

^ 

10-2 

44  5 

*  There  weie  only  two  entries  in  the  Strong  White  class  in  1918,  and  these  were  readily  differentiated  by 
the  judges  without  subjecting  them  to  a  milling  test.  The  figures  for  gluten  and  flour  strength  are 
therefore  not  a\ailable. 
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WEIGHTS   PER   BUSHEL. 

Catalosvue 
No.' 

Variety. 

weight.            No. 
Class  918  (Macaroni  Wheat). 

I'.usl.e;- 

VVL-iilht. 

11.. 

6593 
6594 

6.-195 

Macaroni  Spring  . 
Indian  Rnnner 
Medeah 

66-3.-       6596       Huguenot 

66  3.-)       6597       Kubanka 

ti.->(i 

Class  919  (Hard  Pved). 

...     65-3 
...     65-3 

6598 
6599 
6600 
6601 
(i602 
6603 

Marqnis 

Cedar         .'' 
Hmun 

65-39      6604       Prelude      

65-7        6606      Marquis 

65-39       66(t7           „              

68-2         «';fis           ,,             

.     66  0         6609       Cedar         

65-2 

Class  920  (Strong  White). 

...     65-2 
...     67-3 
...     63-9 
...     66-6 
...     67-3 

6610 

Conifcliack  ... 

6(!-6         6611       Comeback 

Class  921  (Medium  Strong). 

...     670 

6612 
6613 
6614 
661.1 
6616 
661 7 
6618 
6619 
662(1 

Florence     ... 
Warden 
Gold-retnrn 
Warden 
Ffderatiiin 
Firbank      ... 
Florence     ... 
Yandilla  King 
Federation 

62-9         6621       Cleveland 

66-5         6622       Firbank      

65-2         6623       Canberra 

...     66-5         6624       Florence     ... 

...     65-2         662.3       Yandilla  King 

66-5         66-26       Cleveland 

67-1         66-27       Marshall'sNo.  3  ... 

66-1         6628       Yandilla  Kinc-      ... 

66-1 

...     65-4 
...     66-5 
...     651 
...     66-8 
...     651 
...     65-1 
.  .     63-9 
...     65-4 

Class  922  (Special  Prize  for  Yandilla  King). 

6629 
6630 
6631 

Yandilla  King 

?J                         »> 

65-7         66.32       Yandilla  Kin;;      ... 

65-2         6633 

64-9         6634 

..     64-7 
...     65-3 
. ..     65-3 

Class  923  (Special  Prize  for  Federation). 

6635 
6636 

Federation 

64-6         6637       Federation 

62-5         6639 

...     673 
...     61-7 

Class  924  (Special  Prize  for  Hard  Federation). 

6640 
6641 

Har*l  Federation 

...      64-1        6642     Hard  Federation    ... 
...      66-5 

Class  925  (Weak  Flour). 

...     651 

6643 
6644 

Petatz  Snrprise 
Steinwedel 

65-2         6645       .Jade           

660         6647       Currawa    

...     65-5 
...     66-0 

Class 

927  (Collection  of  Fi\e  Farrer  Wheats). 

6648 

Comeback 
Florence    ... 
Bobs 

66-6         6648       Federation 

67 "0           .,            Hard  Federation... 

66-6 

...     67-3 
...     66-5 

Class  928  (Collection  of  Five  non-Farrer  Wheats). 

6649 

Yandilla  King 
Marqnis     ... 
Rosewortliy 

64-9         6649       Marshall's  No.  3 ... 

.     66*5          ..           Major 
66-5 

...     64-5 
..     65-0 

6650 

Piisa  No.    4 
107 
110 

67'1         6650       Petatz  Surprise    ... 

66-5           ,,           Currawa    ... 

65-8 

...     66-8 
...     65-7 

6651 

Marshall's  No.  3 

Roseworthy 

Moira 

64-2         6651        Warden     

65  2          ,,           Yandilla  King 
64-7 

.       65- 1 

...     65-0 

5m 
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RESULTS   OF   MILLING   TESTS. 


Maximum        ) 
Points.  j 


Appear- 
ance of 
Grain. 


10 


Wei};ht 

per 
bushel. 


15 


Ease 

of 

Milling'. 


10 


per- 
centage of 
Flour. 


10 


Colour 

ol 
Flour. 


Per- 
centage 
of  dry 
Gluteiu 


15 


20 


Strength. 


Total. 


100 


Catalogue 

No. 


6602 
6601 
6606 
6608 
6604 
6603 


Class  919  (Strong  Red). 


10 

166-0'] 
13 

8 

[73-G-] 
10 

14 

[13-3] 
16 

[50-3] 
16 

10 

15 

8 

170-6'] 
8 

15 

[9-6] 
14 

[50  0] 
16 

9 

[j37-3] 
14 

8 

170-4-] 
8 

14 

[13-1] 
16 

[4S-2] 
15 

9 

[66-6] 
14 

8 

[73-3] 
9 

14 

[11-3] 
15 

146 -s] 

14 

8 

[65-;^2 
13 

8 

[7.-5] 
10 

13 

LU-0] 

16 

145-6] 
13 

8 

[66-^ 
13 

8 

[71-5] 
9 

12 

[.13-4] 
16 

iU-4] 
13 

87 
86 
84 
83 
81 
79 


6624 
6626 
6619 
6618 
6613 


Class  921  (Medium  Strong  Flour) 

• 

166-S] 

[70-9] 

112-2] 

149-0] 

10 

14 

9 

8 

14 

15 

16 

165-1] 

174-1] 

lll-O] 

[44-0] 

9 

13 

10 

10 

15 

15 

13 

166-1] 

[73-7] 

113-7] 

[44-6] 

8 

13 

10 

10 

14 

16 

13 

[67-1] 

[71-6] 

[13-2] 

146-2] 

8 

14 

9 

9 

13 

16 

14 

166-5] 

171-4] 

ill -4] 

[42-1] 

10 

14 

10 

9 

11 

15 

11 

86 
85 
84 
83 
80 


6630 


m.]] 


6641 


10 


10 


10 


Class  922  (Special  Yandilla  King). 

[65-2] 
13 

10 

[71-2] 
9 

12 

Class 

923  (Special  Federation). 

[67-3] 
14       1 

10 

[72-S]    1 
l_     10      1 

12 

Class  924  (Special  Hard  Federation). 

[66-5] 
14 

10 

[71-6] 
9 

13 

[10-1]    I    [46-0] 
14  14 


[10-5]   (    [44-0] 
14  13 


[11-5]    \   [4S-5] 
15  15 


82 


83 


Class  925  (Weak  Flour). 


[06-0] 

66-15 

9 

13 

[66-0] 

10 

[ 

6647 

9 

13 

[66-0] 

10 

[ 

6644 

8 

13 

10 

[73-9] 

[9-6] 

[44-3] 

10 

14 

14 

13 

83 

[69-4] 

[10-41 

[U-3] 

7 

15 

14 

13 

81 

[71-2] 

[10-5] 

[45-0] 

9 

12 

14 

13 

79 
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Class  91&— 

Macaroni. 


Class  919— 

Strong  Red. 

Class  920— 

Australian 
Strong  White. 


Class  921— 
Medium  Strong. 


Class  922— 

Special  Prize, 

Yandilla  King. 

Class  923— 

Special  Prize, 
Federation. 

Class  924— 

Special  Prize, 
Hard  Federation. 


Class  925— 
Weak  Flour. 


Class  927— 

Sjiecia!  Prize, 

Five  Farrer  Wheats. 


Class  928— 

Special  Prize, 

Five  non-Farrer 

Wheats. 


Awards. 

First  Prize,  No.  6.594 — W.  Clark  ;  Indian  Runner ;  grown  at 
Angle  Vale,  South  Australia,  on  sandy  soil ;  seed  per  acre, 
73  lb.  ;  yield  per  acre,  20  bushels  ;  no  record  of  rainfall  ; 

1  fallow. 

I  Second  Prize,    No.   6597 — J.  B.  Roach  ;    Kubanka  ;  grown  at 

iGilgandra,  on   sandy  loam  ;   seed  per  acre,  45  lb.  ;   yield 
per  acre,  18  bushels  ;  rainfall  during  growth,    10  64  inches  ; 
L         autumn  ploughing. 

f  First    Prize,    No.    6602— J.    M.    D'Arcy ;    Cedar;    grown   at 
I  Berrigan,  on  red  loam ;  seed  per  acre,  30  lb.  ;  yield  per  acre, 

J  17|  bushels  ;  rainfall  during  growth,  16  inches  ;  fallow. 

}  Second   Prize,    No.  6601 — W.  Clark  ;  Cedar  ;    grown   at  Angle 
I  Vale,  South  Australia,  on  sandy  soil  ;  seed  per  acre,  60  lb.  ; 

t,         yield  per  acre,  16  bushels  ;  no  record  of  rainfall ;  fallow. 

fFirst   Prize,  No.  6611 — J.  B.   Roach;    Comeback;    grown  at 
I  Gilgandra,  on  sandy  loam  ;  seed  per  acre,  45  lb.  ;  yield  per 

I  acre,    18  bushels  ;   rainfall  during    growth,    10 "64   inches  ; 

J  autumB  ploughing. 

j  Second  Prize,  No.  6610— D.  and  J.   Gagie  ;   Comeback  ;  grown 
I  at  West  Wyalong,  on  clay  soil  ;  seed  per  acre,  60  lb.  ;  yield 

I  per  acre,  24   bushels  ;  i-ainfall  during  growth,  14*2  inches  ; 

I  fallow. 

fFirst   Prize,  No    6624 — J.    B.    Roach;     Florence;    grown   at 
I  Gilgandra,  on  sandy  loam  ;  seed  per  acre,  45  lb.  ;  yield  per 

I  acre,  18  bushels  ;    rainfall   during    growth,    10'64  inches  ; 

-{  autumn  ploughing. 

j  Second  Prize,  No.  6626 — R.  H.  Thackeray  ;  Cleveland  ;  grown 
at  Young,  on  red  loam  ;  seed  per  acre,   45  lb.  ;  yield  per 
j  acre,  28  bushels  ;    rainfall  during  growth,   23  95    inches  ; 

l^         fallow. 

{No.  6630 — L.  J.  Roach  ;  grown  at  Gilgandra,  on  red  soil ;  seed 
per  acre,  50  lb.  ;  yield  per  acre,  36  bushels  ;  rainfall  during 
growth,  10  6  inches  ;  fallow. 

No.  6637 — L.  .J.  Roach  ;  grown  at  Gilgandra  ;  seed  per  acre, 
50  lb. ;  yield  per  acre,  30  bushels  ;  grown  on  red  soil ;  rain- 
fall during  growth,  10'6  inches  ;  fallow. 

(  No.  6641 — L.  J.  Roach  ;  grown  at  Gilgandra,  on  red  soil ;  seed 
<  per  acre,  50  lb.  ;  yield  per  acre,  30  bushels  ;  rainfall  during 

f  growth,  10'6  inches  ;  fallow. 

fFirst  Prize,  No.  6645 — E.  Pyne  ;  Jade;  grown  at  Mudgee,  on 
red  soil  ;  seed  per  acre,  60  lb.  ;  yield  per  acre,  29  bushels  ; 
I  rainfall  diiring  growth,  15  inches  ;  fallow. 

-|  Second   Prize,   No    6647 — J.  B.  Roach  ;    Currawa  ;    grown   at 
I  Gilgandra,  on    sandy  loam  ;    seed  per  acre,  45  lb.  ;    yield 

I  per  acre,  30  bushels  ;  rainfall  during  growth,  10'64  inches  ; 

L         autumn  ploughing. 

No.  6648 — J.   B.   Roach  ;    grown  at    Gilgandra,    sandy   loam  ; 
seed  per  acre,  45  lb. ;  yields  per  acre — Comeback  18  bushels, 
F'lorence  and  Bobs  20  bushels,  Federation  32  bushels.  Hard 
Federation  30  bushels  ;  rainfall  during  growth,  10-6  inches; 
L         autumn  ploughing. 

fNo.  6650 — J.  B.  Roach  ;    grown  at  Gilgandra,   on  sandy  soil; 
I  seed  per  acre,  60  lb.  ;  yields  per  acre — PusaNo.  4,  No.  107, 

-{  and  No.    110,  20   bushels  ;     Petatz  Surprise,    18  bushels  ; 

1  Currawa,  30  bushels  ;  rainfall  during  growth,  10.64  inches 

L         autumn  ploughing. 
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Popular  Descriptions  of  Grasses* 

[Continued  from  page  395. J 


K.   BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 
THE   ERAGROSTIS    GRASSES. 

This  is  a  very  large  genus  of  arasses,  and  over  200  species  are  distributed 
over  different  parts  of  the  -world.  Only  about  twenty  are  indigenous  to 
Australia,  but  they  constitute  a  considerable  portion  of  the  herbage.  They 
like  warm  situations,  and  are  generally  absent  from  the  elevated  portions 
of  the  State,  particularly  where  the  winter  is  a  long  one.  In  such  a 
climate  as  that  of  Glen  Innes,  where  the  days  become  warm  in  the  spring, 
the  Eragrostis  grasses  are  fairly  common  in  the  summer  season.  On  the 
Southern  Tablelands,  on  the  other  hand,  where  cold  days  extend  well  into 
the  summer  months,  the  perennial  Eragrostis  grasses  are  rather  rare. 
Both  there  and  on  the  Central  Tablelands  they  are  mostly  introduced 
annuals,  growing  rapidly  during  the  warmer  months  of  the  year,  and 
disappearing  with  the  first  frosts. 

The  Eragrostis  grasses  are  never  very  large.  They  are  characterised  by 
either  very  tender  or  very  narrow  leaves,  and  by  a  slender  stem  with  usually 
a  profuse  amount  of  seed-head.  The  seed  spikelets  generally  overlap  each 
other,  like  the  slates  of  a  roof,  and  each  spikelet  contains  an  extremely  small 
seed.  In  appearance,  particularly  in  the  inflorescence,  they  closely  resemble 
The  Poas,  but  may  be  distinguished  from  the  latter  by  the  larger  number 
'>f  flowers  in  each  spikelet,  and  by  the  fact  that  the  flowering  glume  has, 
as  a  rule,  three  nerves  instead  of  five,  as  in  the  Pea  group.  The  seeding 
qualities  are  particularly  good,  and  on  account  of  the  large  quantity  of 
small  but  ripe  seed  produced  they  are  able  to  maintain  their  i)ermanence 
in  a  pasture. 

The  Eragrostis  grasses  will  grow  in  all  kinds  of  soil  formations,  but  ore 
often  able  to  crowd  out  other  grasses  on  ijoor  soils.  ]t  is  this  fact,  com- 
bined with  their  comparative  succulence  and  palatability,  that  sometimes 
renders  them  of  great  value.  Those  on  the  coast  and  Northern  Tablelands, 
including  Eragrostis  leptostacliya,  E.  Brownii,  and  E.  diandra,  i^rovide  a 
large  portion  of  the  feed  on  many  dairy  farms,  while  the  Eragrostis  grasses 
of  the  interior,  with  their  woolly  roots  and  wiry  leaves,  are  particularly 
valuable  on  account  of  their  extreme  resistance  to  drought,  which  enables 
them  to  provide  a  large  amount  of  sheep-feed  during  dry  periods. 

Owing  to  the  smallness  of  the  seed  and  its  comparatively  high  viability, 
many  Eragrostis  grasses  have  become  introdiiced  from  America  and  else- 
where. Particularly  is  this  the  case  with  Stink  grass  (Eragrostis  major), 
Avhieh  is  becoming  an  absolute  pest  on  cultivated  lands.     It  is  of  such  a 
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Fig.  1. — Tefi  Grass  (introduced),   EragroHis  abyssinica. 

Note  the  slender  infiorescfciici;,  somewhat  akin  to  that  of  E.  pellncidu ,  but  nnuli  nion 

drooping  than  in  that  ^rass. 

Popular  1)k.s(,kiptions  of  (iRAssKs. 
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short-lived  character  that  it  is  practically  useless  as  a  fodder  plant.  Other 
grasses  which  are  also  rapidly  establishing  themselves  in  this  manner,  but 
which  have  a  higher  fodder  value,  are  E.  pectinacea  and  E.  neomexicaixa. 

All  the  Eragrostis  grasses  are  of  a  hardy  character.  While  those  on  the- 
coast  sometimes  grow  in  extremely  dry  situations,  those  in  the  interior 
receive  the  well-known  names  of  Everlasting  grass  and  Never-f  ail  grass. 

For  the  sake  of  convenience  the  Eragrostis  grasses  may  be  classified  as 
follows : — 

Good  Pasture  or  Cultivated  Varieties — 

Teff  grass  {Eragrostis  ahyssinica). 

Paddock  Love  grass  {E.  leptostachi/a). 

E.  Brownii. 

E.  diandra. 

E.  curvula. 

E.  pellucida. 
Droii ght-resistant  Varieties — 

Eragrostis  leptocarpa. 

E.  lacunaria. 

E.  trachyrarpa. 

E.  speciosa. 

E.  laniflora. 

E.  chcetopliyUa. 

E.  falcata. 

E.  tenella. 
Weeds — 

Stink  grass  (Eragrostis  major). 

E.  neomexicana. 

E.  pectinacea. 

E.  p-iirsJtii. 

Teff  Grass  (Eragrostis  ahyssinica).     (Fig.  1.) 

This  is  a  grass  that  is  native  to  northern  and  tropical  Africa,  and  that  is 
spoken  highly  of  in  Transvaal  and  South  Africa.  As  far  back  as  1887  seed 
was  obtained  from  Abyssinia  by  the  Royal  Botanic  Gardens,  Kew,  and 
distributed  to  various  botanic  gardens  and  other  institutions  in  India 
and  the  colonies,  including  Xatal.  Favourable  reports  were  received  from 
British  Guiana,  India,  Australia,  and  Natal,  but,  owing  probably  to  lack 
of  co-operation  and  supervision,  the  grass  nowhere  obtained  the  status  of  a 
farm  crop.  It  is  to  Mr.  J.  B.  Davy,  recently  Agrostologist  in  South  Africa, 
that  the  success  of  Teff  grass  is  principally  due.  He  reintroduced  the  grass 
into  the  Union  in  1903,  and  by  1910  hundreds  of  tons  of  hay  were  being 
sold  on  the  Johannesburg  and  Pretoria  markets.  Yields  as  high  as  4  tons 
of  hay  per  acre  have  been  recorded  from  that  country.  The  hay  is  reported 
to  be  of  an  excellent  quality,  and  all  classes  of  stock  do  well  on  it. 

Teff  grass  has  been  grown  to  a  very  large  extent  in  Australia,  principally 
in  Queensland  and  New  South  Wales,  and,  although  favourably  reported 
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Fig.  2. — Paddock  Love  Grass  {Eraijrostis  leplostachija). 
Note  the  stiff  character  of  the  inflorescence  ;  a  \  cry  prominent  feature  ofjthis  grass. 
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on  in  many  cases,  has  not  increased  in  popularity,  rrom  Queensland  in 
1914  a  yield  of  2  tons  3  cwt.  of  hay  per  acre  was  recorded.  A  very  important 
characteristic  noticed  there  about  the  grass  was  its  rapid  growing  qualities 
under  favourable  conditions;  it  was  ready  to  cut  for  hay  eight  weeks  froni 
sowing.  Although  the  grass  has  been  reported  elsewhere  as  drought- 
resistant,  that  has  not  been  the  experience  in  New  South  Wales,  as  it  soon 
wilts  when  its  supply  of  moisture  is  removed. 

The  success  and  the  superior  qualities  of  Sudan  grass  have  put  Teff  grass 
completely  in  the  shade  during  late  years,  and  it  is  now  doubtful  if  • 
farmers  will  ever  grow  Teff  grass  in  preference  to  Sudan.  Whereas  Teff  is 
not  particularly  drought-resistant,  Sudan  grass  is  noted  for  just  that 
quality.  Sudan  grass  produces  a  much  greater  yield  of  hay,  and  in  addition 
will  stand  a  good  deal  of  pasturing,  which  Teff  will  not.  In  a  grazing 
experiment  carried  out  at  Yanco  Experiment  Farm,  Teff  grass  was  abso- 
lutely neglected  for  Sudan  and  the  millets,  and  did  not  prove  nearly  as 
rapid  in  its  growth  as  the  Sudan  grass. 

Paddock  Love  Grass  (Eragrosiis  leptostachya).     (Fig.  2.) 

This  grass  is  very  common  on  the  coast  and  Northern  Tablelands.  It 
may  be  distingiiished  from  most  Eragrostis  grasses  by  its  spreading 
inflorescence  and  the  stiff  nature  of  the  flower  stalks. 

"  Paddock  Love  "  is  a  very  applicable  name  for  this  grass,  for  it  eventually 
finds  its  way  into  all  pasture  paddocks  on  the  coast  where  the  soil  is  of 
sandstone  or  clayshale  formation.  If  native  shrubs  be  cleared  and  burned 
in  order  to  provide  pastures.  Paddock  Love  grass  is  one  of  the  first  to 
appear,  and  whereas  such  grasses  as  Panicum  parvifloi'um,  P.  marfjinatum, 
and  Stipa  grasses  were  common  among  the  shrubs,  when  the  latter  have 
been  removed  they  soon  disappear,  and  Eraorostis  leptostachya,  couch,  and 
Pnrramatta  grass  take  possession.  This  does  not,  of  course,  refer  to  the 
scrub  growing  on  volcanic  country,  where  Paspalum  dilatatnm  eventually 
proves  too  vigorous  for  Paddock  Love,  or  even  couch  grass. 

Paddock  Love  grass  is  one  of  the  principal  pasture  grasses  in  Cumberland 
and  Illawarra  districts,  where  it  is  extremely  partial  to  the  sandstone  iind 
clay  formations.  On  the  Permo- carboniferous  sandstones  of  the  Hunter 
River  it  is  also  very  common,  while  on  the  Clarence  Piver  sandstones  it 
takes  possession  of  many  open  paddocks.  On  the  Northern  Tableland  it  will 
be  found  growing  very  vigorously  on  the  lighter  volcanic  formations. 

Paddock  Love  grass  has  considerable  value  as  a  pasture  grass.  It  starts 
early  in  the  spring,  and  in  its  young  stages  cattle  are  extremely  fond  of  it. 
Although  soon  arriving  at  maturity,  it  possesses  the  property  of  continually 
producing  at  the  base  new  shoots,  which  are  sought  after  in  preference  to 
the  mature  stalks,  and  a  paddock  of  it  often  presents  the  appearance  of 
not  being  touched,  even  when  it  is  carrying  a  considerable  number  of 
stock.  The  plant,  too,  is  a  heavy  seeder,  and  new  seedlings  are  constantly 
appearing.  It  holds  its  own  fairly  well  with  couch  and  Parramatta  grass, 
and  an  association  of  couch  grass  with  it  produces  results,  from  a  dairying 
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Fig.  3. — EraJirostis   lirnnnii. 
Can  lie  distinj^uislied  from  E.  diaivira  In  the  more  open  character  of  ti.^   iiifloie^cei 
a'ui  (.'eiierully  by  the  larger  flotterinff  spikelets. 

Popiri,AK  Dkscrii'tion.s  of  Gkassk.'^. 
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Fig.  4. — EragrosUn  dinndra. 
Can  be  distinguished  from  E.  BrowHii  by  the  more  clustered,  and  generally  smaller,  flowering  spikelets. 

Popular  Descriptions  of  Grasses. 
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Fij.  5. —  i:ri((/r(;stis  mn-iila  (introduced). 
Note  the  tufted  Iiaiiy  root-stock— probably  a  drou|j:ht-resistant  characteristic. 

Popular  Desckiptioxs  of  Cra.sses. 
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point  of  view,  which  are  highly  satisfactory.  The  paddocks  of  the  Upper 
Hxuiter  are  noted  for  their  Paddock  Love  grass,  and  in  that  district  the 
milk  tests  are  generally  high  and  the  butter  of  first-class  quality. 

Eragrostis  Brownii  (Fig.  3). 

This  is  a  grass  closely  akin  to  Paddock  Love  grass,  hut  as  a  rule  it  is 
found  on  better  soils,  and  it  is  probably  a  more  palatable  and  valuable 
fodder.  It  has  much  wider  and  flatter  flowering-  spikelets  than  Paddock 
Love  grass,  and  the  longitudinal  furrow  between  the  rows  of  spikelets  is 
very  distinct. 

Eragrostis  Brownii  is  much  more  abundant  on  the  tablelands  and  slopes 
than  Eragrostis  leptostachya,  and  it  is  on  the  better  class  of  soils,  such  as 
volcanic  and  alluvial  soils,  that  it  reaches  its  best  development.  It  does  not 
grow  in  association  with  couch  to  the  same  extent  as  does  Paddock  Love 
grass,  Imt  it  will  often  dominate  other  grasses  and  herbage  in  moist  places. 
The  indications  are  that  it  is  much  more  partial  to  moisture  than  Paddock 
Love  grass. 

Its  palatability  is  of  a  high  order.  As  a  rule  its  foliage  has  a  finer 
texture  than  Paddock  Love  grass.  In  the  spring  months  it  provides 
excellent  feed  for  the  stock,  but  it  begins  to  go  oft"  as  soon  as  the  hot  weather 
approaches.  It  revives,  however,  with  the  smallest  amount  of  rain,  and  in 
an  ordinary  season  on  the  coast  provides  good  feed  practically  all  the  year 
round. 

Eragrostis  diandra  (Fig.  4). 

Typical  grasses  of  this  species  will  be  found  in  abundance  on  the  sand- 
stone formations  of  the  Hunter  River.  They  are  characterised  by  the 
clustering  arrangement  of  the  seed  spikelets,  which,  in  their  immature  state, 
assume  a  purplish  tinge.  The  grass  is  a  fine  stooler,  and,  although  not 
growing  as  tall  as  Paddock  Love  grass,  produces  a  good  basal  growth  of 
succulent  leaves,  which  dairy  stock  greatly  appreciate.  It  does  not  seem 
to  hold  its  own  too  well  with  Paddock  Love  grass  in  the  Cumberland  and 
Illawarra  districts,  but  it  is  fairly  abuii(hint  .m  all  sandstone  soils  north 
of  Sydney. 

Eragrostis  curvula  and  E.  currala.  \  ak.  ml  Ida  (Fig.  5). 

The  latter  is  really  an  improved  form  of  the  former.  This  grass  was 
introduced  from  America  some  years  ago,  and  grown  at  the  different 
experiment  farms.  It  soon  asserted  itself  as  a  very  rapid  grower,  a  free 
seeder,  extremely  drought-resistant,  but  with  leaves  of  a  rather  harsh 
character.  The  leaves  are  extremely  long,  tapering  very  gradually  to  a 
fine  point.  During  a  dry  spell  the  ends  of  the  leaf  wilt  and  curl  up,  leaving 
the  rest  quite  green.  The  inflorescence  is  always  of  a  distinct  leaden 
colour,  with  the  spikelets  crowded  and  rather  pointed. 

Eragrostis  curvula  does  extremely  well  under  cultivation,  and  has  pro- 
duced yields  at  Hawkesbuvy  Agricultural  College  as  high  as  6  tons  of  green 
feed  per  acre.  Owing  to  its  drought  resistance  it  was  taken  up  by  different 
farmers,  and  although  it  has  been  reported  on  favourably,  both  for  drought 
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Fig.  6 — Weeping  Love  Grass  iErajrosti"  peUiicida). 
Note  the  delicate  slcnrlcr  appearance  of  the  inflorescence. 

POPCLAK    De^CUIPTIONS   OF   GuASSES, 
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resistance  and  for  palatability,  it  does  not  seem  to  have  taken  on  to  any 
extent.  One  farmer,  viz.,  Mr.  Giblin,  of  Taylor's  Arm,  Nambucca  River, 
bas  found  it  an  extremely  useful  grass  for  spreading  over  hillsides  of  poor 
■country,  and  he  and  his  neighbours  testify  that  cattle  eat  it  very  readily 
■when  it  is  young. 

Although  Eragrostis  curvula  is  looked  on  as  a  permanent  grass,  it  seems 
to  die  out  after  a  few  years  if  subjected  to  hard  conditions.  New  seedlings, 
however,  are  constantly  appearing,  and  it  could  undoubtedly  be  maintained 
in  a  permanent  pasture  by  allowing  it  to  seed.  Generally  speaking,  this 
grass  may  be  recommended  for  scattering  over  burnt  ashes  in  scrub  country 
«of  poor  formation,  when  it  will  act  as  a  good  stand-by  in  times  of  drought. 

Eragrostis  pellucida  (formerly  known  as  E.  pilosa).     (Fig.  6.) 

This  is  an  annual  grass  occurring  in  odd  patches  all  over  the  State,  but 
■commonest  in  the  interior,  such  as  the  red  soil  or  black  soil  plains.  It  is 
"sometimes  known  as  Weeping  Love  grass,  on  account  of  its  drooping 
inflorescence.  Unlike  most  of  the  Eragrostis  species  of  the  interior,  it  is  a 
succulent  grass  of  a  rather  spindlj'  character.  It  occurs  only  under 
favourable  conditions,  and  in  dry  seasons  it  soon  disappears.  Although 
appreciated  by  stock,  owing  to  its  short-lived  habit  and  sensitiveness  to 
periods  of  drought  it  cannot  be  said  to  rank  in  importance  with  the  Ever- 
lasting or  Never-fail  grasses  of  the  interior.  Helped  by  ideal  spring  con- 
-ditions,  it  has  been  very  abundant  inland  during  the  1917-18  season,  and 
has  provided  an  unusual  amount  of  succulent  feed. 

(To  he  continued.) 


Cotton  in  Australia. 


In  the  Gazette  for  October,  1917,  I  brought  forward  some  historical  notes, 
and  the  following  will  supplement  them : — 

In  the  Sydney  Gazette  of  27th  November  and  2nd  December,  1830,  will  be 
found  some  interesting  "  Documents  relating  to  the  cultivation  of  Cotton 
in  New  South  Wales"  (published  under  authority  of  the  Governor).  Mr. 
John  Maclaren,  of  Sydney,  under  date  4th  November,  1829,  sends  invoice 
and  bill  of  lading  to  his  agent  in  Liverpool,  England,  "  for  three  bales  of 
New  South  Wales  Cotton  Wool,  the  first  exportation  from  hence  of  that 
article." 

The  net  proceeds  of  the  three  bales  were  £16  15s.  3d.  The  correspondence, 
giving  particulars  of  American  methods  of  cultivation  and  other  particulars, 
fills  several  columns.  It  is  not  stated  in  what  part  of  New  South  Wales 
the  cotton  was  grown. 

A  leading  article  in  the  same  journal,  27th  November,  1830,  refers  to  the 
efforts  of  Mr.  Eraser,  of  the  Botanic  Gardens,  in  promoting  the  growth  of 
■cotton. — J.  H.  Maiden. 
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Experiments  with  Sudan  Grass* 

E.  BREAK  WELL,  B.A.,  B.Sc,  Agrostologist. 

During  the  past  year,  trials  with  Sudan  grass  have  been  conducted  by 
private  farmers,  on  Farmers'  Experiment  Plots  under  the  supervision  of 
Inspectors  of  Agriculture,  and  at  Departmental  Experiment  Farms.  Sum- 
marising the  reports  on  these  trials,  it  will  be  found  that : — 

1.  During  last  season  Sudan  grass  did  remarkably  well  on  the  coast  and 
slopes  of  the  interior  as  far  west  as  Nyngan.  It  does  not  thrive,  however,  in 
cold  districts  such  as  Braidwood 

2.  Farmers  and  experimentalists  all  testify  as  to  its  succulence  and 
palatability. 

3.  Sudan  grass  is  characterised  by  a  remarkable  rapidity  of  growth,  only 
eight  weeks  intervening  between  each  cutting. 

4.  The  grass  will  stand  periods  of  dry  weather,  and  also  heavy  rains. 
The  season  at  Casino  was  phenomenally  wet,  yet  a  heavy  crop  was  obtained  ; 
and  at  Yanco  the  grass  was  not  affected  by  a  week's  inundation  of  water. 

5.  It  seems  advisable  to  sow  fairly  early  in  the  spiing.  By  this  means 
the  grass  is  well  established  by  midsummer  and  better  able  to  stand  adverse 
conditions  in  January  and  February.  On  the  other  hand,  by  sowing  late 
(December)  the  grass  cannot  stand  adverse  conditions  in  January  or 
February,  and  is  likely  to  prove  a  failure.  In  the  North-West,  West,  and 
North  Coast,  sowing  in  September  is  recommended,  and  elsewhere  in 
October. 

6.  It  appears  advisable  to  cultivate  the  grass  during  its  growing  period. 
This  can  only  be  done  by  sowing  in  drills  sufficiently  wide  apart  to  allow 
for  such  cultivation. 

7.  The  use  of  fertilisers  has  again  been  proved  to  be  very  beneficial.  An 
application  of  1  to  2  cwt.  of  superphosphate  is  recommended.  (See  also  the 
experiments  of  Mr.  S.  Hinder,  of  Tallawang,  referred  to  in  the  report  of  the 
Tallawang  Branch  of  the  Agricultural  Bureau,  later  in  this  issue.) 

The  action  of  the  fertilisers  is  most  evident  in  the  first  cropi  ana  its  effect 
disappears  towards  the  end  of  the  season. 

8.  Grazing  the  first  crop  appears  to  encourage  the  stooling  properties  of 
the  grass,  andj  if  rested  at  intervals,  it  will  carry  a  fair  amount  of  stock 
during  the  summer.  At  Yanco  Experiment  Farm  one  acre  would  have 
carried  three  cows  for  f orty-tw  o  periods  of  four  hours  each. 

9.  If  fed  in  conjunction  with  a  crop  like  lucerne,  the  grass  is  likely  to 
increase  the  milk  yield  from  25  to  30  per  cent,  than  if  fed  on  lucerne  alone. 

10.  Sudan  grass  has  again  been  recommended  (a)  for  hay,  (5)  for  soilingj 
and  (c)  as  a  feeding-off  crop  during  the  summer  months. 
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Farmers'  Private  Trials. 

Farmers,  to  whom  seed  of  Sudan  grass  was  distributed  last  season  for 
trial,  have  reported  as  follows  :— 

Mr.  •!.  PiKiE.  Wallisga  Fakji,  Mudgee.. — I  sowed  the  seed  on  some  winter  fallow 
land  of  poor  qualitj-,  and  it  turned  out  very  well.  I  let  it  grow  right  on,  and  cut  it  for 
seed  purposes.  I  have  7iot  threshed  it  yet,  but  the  seed  is  of  very  good  quahty.  Since 
the  seed  was  taken  off  I  have  had  a  few  sheep  grazing  on  the  plot,  and  it  is  still  standing 
up  to  a  feed-off  at  times.  The  sheep  seem  to  do  well  on  it  while  it  is  kept  short.  I 
intend  putting  down  a  larger  area  next  season. 

Mr.  W.  J.  AXDERSON,  (iLorcESTEB. — The  seed  was  sown  in  rows  about  3  feet  apart, 
on  rich  loamy  soil,  on  20th  December.  The  season  was  very  wet.  The  grass  came  up 
well,  and  grew  rapidly  to  a  height  of  1}  feet.  After  coming  out  in  head  it  became 
affected  with  the  blight,  which  was  rather  common  in  this  district.  I  kept  a  portion 
of  the  seed  and  planted  it  in  the  open  field.  I  was  well  pleased  \vith  the  grass,  and,  all 
being  well,  \dll  plant  it  on  a  larger  scale. 

Jlr.  M.  McGkath,  Wagga. — I  sowed  8  acres  with  a  wheat  drill,  and  by  closing 
-every  alternate  hole  I  managed  to  sow  it  at  the  rate  of  8  lb.  per  acre.  I  drilled  it  a  few 
days  before  Christmas,  and  put  six  horses,  five  cows,  and  forty  pigs  in  on  1st  February, 
1918,  and  took  them  out  on  20th  February-.  The  crop  is  now  5  or  b  feet  high,  and 
seeding  well.  I  intend  to  harvest  it  for  seed  when  ripe.  I  may  state  that  all  the  stock 
ate  it  greedily,  and  did  very  well  on  it.  It  is  growing  without  irrigation  on  lugh,  red 
gum  country-,  which  is  new  land. 

Mr.  E.  F.  Field,  Ungarie. — The  grass  came  up,  and  grew  about  5  feet  high,  but 
owing  to  large  numbers  of  parrots  and  sparrows  here,  I  was  unable  to  save  any  seed. 
I  fed  it  down  With  sheep  and  cattle,  but  they  don't  seem  to  like  it  quite  as  ^\'ell  as  the 
millet;  but  I  think  it  would  be  a  valuable  grass  to  conserve  for  drought. 

Mr.  S.  H.  RoBiNsos,  Tallawasg. — The  Sudan  grass  yielded  4  tons  1  cwt.  3  qrs.  16  lb. 
of  hay  per  acre. 

Mr.  J.  Fbanks,  Pabk.es. — I  think  the  grass  will  yield  about  1  ton  of  hay  for  a  quarter 
of  an  acre. 

Mr.  •!.  Hysdeb,  Braidw  ood. — I  planted  the  seed  on  1st  November,  in  drills  4  feet 
apart  in  good  sandy  loam  and  virgin  soiL  It  grew  9  inches  by  15th  March,  when  it  was 
eaten  off.  Very  little  second  growth  was  made,  and  an  early  frost  killed  it  off.  It  is  not 
satisfactory  here. 

Mr.  \V.  J.  Thrift,  Quibindi. — I  got  the  seed  in  about  the  end  of  December  after  good 
raia,  and  in  fairly  black  soil,  but  it  got  scarcely  any  rain  after  planting,  and  though  it  got 
a  good  start  it  withered  off  when  about  ti  inches  high.  I  am  sure  it  would  do  well  if  it 
were  given  a  fair  chance.  I  should  have  got  it  in  earHer.  A  neighbour  of  mine  had 
some  in  about  November,  I  think,  and  it  did  very  well,  growing  about  5  feet  in  places. 
•  I  intend  giving  it  another  trial  this  year,  if  I  can  procure  the  seed. 

Mr.  A.  J.  C.  VoGELE,  Martin's  (^reek. — I  sowed  it  after  Christmas  in  a  very 
well-prepared  plot  of  land,  but  rather  jx^or  s^il.  The  seed  germinated  well,  and  for  some 
time  past  we  have  been  gathering  seed  for  resowing  next  year.  It  grew'  about  7  feet 
high. 

Farmers'  Experiment  Plots. 

Plots  of  this  grass  were  planted  in  Farmers'  Experiment  plots  at  Casino 
iind  Upper  Taj'lor's  Arm,  Nambucca  Kiver,  and  reports  have  been  received 
as  follows  : — 

Mr.  C.  Oliver,  Casino. — Considering  the  very  wet  season,  the  Sudan  grass  did  very 
■well.  I  cut  the  first  crop  for  hay.  It  was  a  heavy  crop,  and  I  was  quite  proud  of  it. 
The  second  crop  was  grazed  with  cows. 

Mr.  J.  GiBLiN,  UrpEP.  Taylor's  Arm. — The  Sudan  grass  gave  splendid  results. 
It  grew  from  .>  to  7  feet  high,  according  to  the  quality  of  the  ground.  The  plot  was 
well  laid  out,  running  through  three  sorts  of  soil — first  gravelly,  sandy  loam,  second 
<leep  loam,  and  third  chocolate  dark  soil.  That  on  the  deep  loam  grew  the  best,  being 
fully  3  feet  higher  than  either  of  the  other  soils,  on  which  it  grew  about  the  same 
height.  The  cows  ate  it  very  greedily  when  turned  on  it.  They  left  no  stubble,  but 
nipped  it  to  the  ground.  In  a  few  weeks  it  was  almost  the  same  height  again.  I  am 
very  pleased  with  the  results. 
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Manurial  Trial  at  Yanco  Experiment  Farm. 
Mr.  J.  M.  Pitt,  Experimentalist,  reports  as  follows  : — So  many  trials  have 
been  conducted  by  the  Department  with  this  valuable  fodder  plant  already, 
and  such  excellent  results  have  been  obtained,  that  any  further  improvement 
ill  yield  would  seem  improbable.  However,  from  results  published,  none 
have  as  yet  been  noticed  exceeding  the  }'ields  taken  from  the  maimrial  trial 
just  concluded  at  the  Farm. 

Although  sowing  did  not  take  place  until  5th  November,  1917, — the 
lateness  being  due  to  the  cold  and  wet  wintry  weather  conditions  delaying 
ploughing  operations — three  cuttings  were  easily  obtainable,  and  there  is  no 
hesitation  in  saying  that  in  an  ordinary  season,  when  sowing  could  be 
carried  out  a  month  or  six  weeks  earlier,  four  cuttings  should  not  be  out  of 
the  way. 

A  plot  of  fairly  stiff  shallow  soil  was  selected  for  the  experiment,  Avliich 
was  sown  as  follows  : — 

Nos.  1,  4,  7  {checls) — No  manure. 

Nos.  2  and  5 — 1  cwt.  superphosphate  per  acre, 

Nos.  3  and  6—2     ,, 

Seed  at  the  rate  of  5  lb.  per  acre  was  sown  in  drills,  3  feet  apart,  with  a 
small  hand  drill,  and  the  necessary  quantities  of  manure  applied  by  liand 
in  the  respective  plots. 

Table    I. — Manurial  Trials  of  .Sudan  Grass,  Yanco  Experiment 
Farm,  1917-1918. 


Plot  No. 


Superphos- 
phate 
per  acre. 


First 
Cutting, 
ISth  Jan. 

1918. 


Seeonil 

Cuttinpf, 

1st  March, 

1918. 


Third 
Cutting, 
4th  -June, 

1918. 


Total 
Weiiriit 
per  ('let. 


Weight 
per  acre. 


Per- 
centage. 


1  (check) 


4  (check)  .. 


check) 


Nil 
I  cwt. 

Nil' 
1  cwt. 
•2 
Nil" 


lb. 

•200 

393 

.135 

•254 

410 

46') 

.•>7s 


lb. 
652 
697 

818 
771 
903 
855 
793 


lb. 

lb. 

1 
t.   c.  t 

588 

1,440 

9  19 

533 

1,623 

11   4 

498 

1,851 

12  16 

456 

1,181 

10   4 

487 

1,800 

12  12 

533 

1,857 

12  17 

603 

1,774 

12   5 

100-(t 

lllli 

126  1 
1000 
114  0 
110-7 
100  0 


A  fortnight  after  germination  a  big  difference  was  noticeable  between 
the  three  different  sections,  the  manured  plots  easily  showing  to  the  best 
advantage,  which  continued  thrcnighout  tlie  first  growth. 

The  unmanured  plots  averaged      10  tons  16  cwt.  per  acre. 

.,     1  cwt.  superphosphate  plots  averaged       11     .,     18     ,,  ,, 

»     2  cwt.  „  „  „  12     „     17     ,1 

The  crops  were  cut  with  the  maize  harvester,  and  the  green  sjieaves  were 
readily  eaten  by  the  milking  cows. 

From  the  figures  quoted  in  Table  I  it  will  be  seen  that  in  the  frrst  cutting 
superphosphate  was  responsible  for  a  very  marked  increase  in  yield,  especially 
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with  the  2  cwt.  application.  (It  might  be  mentioned  that  a  small  sour 
patch  in  Plot  6  produced  weak  growth,  which  was  the  cause  of  the  yield 
in  this  plot  being  so  close  to  that  of  the  1  cwt.  plot,  as  compared  with  plots 
2  and  3.)  This  increase  was  not  due  so  much  to  the  extra  height  to  which 
these  particular  plots  grew,  but  to  the  greater  stooling,  this  being  very 
noticeable  after  the  crop  was  removed. 

The  extra  stooling  encouraged  by  cutting  was  more  pronounced  in  the 
unmanured  than  in  the  manured  plots,  and,  in  fact,  from  outward  appearances 
the  manured  plots  looked  very  little  superior.  Very  little  difference  was 
seen  in  the  third  cutting,  all  plots  being  about  equal,  although  the  unmanured 
did  not  show  the  falling  off  the  manured  plots  did. 

In  the  following  table  the  marked  increase  in  yield  of  the  second  and 
third  cutting  over  the  first  in  the  unmanured  is  seen  in  comparison  with 
the  manured. 


Plot  No. 

Superphospha 
per  acre. 

jg'      Plot  Yield  per  cutting. 

Increase  of 
second  over 
first  cutting. 

Increase  of 
third  over 

1      1st. 

2nd. 

3rd. 

first  cutting. 

lb. 

lb. 

lb. 

lb. 

lb. 

1  (check) 

Nil 

..      200 

652 

588 

452 

388 

2 

1  cwt. 

..      393 

697 

533 

304 

140 

3 

2     „ 

..      535 

818 

498 

283 

(-)    37 

A  (check)      .. 

Nil 

..      254 

771 

456 

517 

202 

5 

1  cwt. 

.,[     410 

903 

487 

493 

77 

6 

2     ,, 

..      469 

855 

533 

386 

64 

7  (check)     ... 

Nil 

..      378 

793 

603 

415 

225 

5|  feet. 
6      „ 
5      „ 


( — )  Signifies  decrease. 

For  no  cutting  did  the  height  reach  above  6  feet,  but  the  plants  carried 
an  unusually  large  amount  of  dark  green  succulent  flag,  thus  accounting 
for  the  good  yields. 

To  show  with  what  rapidity  Sudan  grass  grows,  the  following  figures  are 
quoted  : — 

From  germinating  date  to  first  cutting     ...     9  weeks 
From  first  cutting  to  second  cutting  ...     6      ,, 

From  second  cutting  to  third  cutting        ...  14      „ 

At  one  period  after  the  first  cutting,  it  grew  2J  feet  in  less  than  ten  days,, 
literally  climbing  up  the  measuring  stick  kept  in  the  bed.  Although  fourteen 
weeks  is  given  as  the  interval  between  the  second  and  third  cuttings,  the 
maximum  growth  was  really  reached  in  ten  weeks,  the  remainder  of  the 
time  being  allowed  for  the  seed  to  ripen,  which  it  failed  to  do  owing  to  a 
severe  frost  at  the  end  of  May. 

Besides  the  natural  rainfall  over  the  growing  period,  wiz.  : — November,^ 
1917,  310  points;  December,  180;  January,  1918,  318;  February,  248; 
March,  61;  April,  137;  May,  186  points— five  irrigations  were  given,  viz., 
on  5th,  23rd,  and  30th  January,  9th  February,  and  5th  April.     And  to  show 
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that  Sudan  grass,  when  well  established,  does  not  mind  "  wet  feet,"  it 
might  be  mentioned  that  some  of  the  plants  were  inundated  for  over  a  week 
without  detrimental  efiect. 

In  conclusion,  it  may  be  stated  that  the  application  of  superphosphate, 
even  up  to  2  cwt.  per  acre,  has  been  justified,  and  should  be  very  beneficial 
in  districts  where  the  seasons  are  short. 

With  such  a  thin  seeding  there  was  an  entire  absence  of  coarseness,  the 
proportion  of  flag  to  stalk  being  very  large. 

It  is  remarkable  that  with  such  a  fodder  plant  before  them,  settlers  on  the 
Area,  especially  those  interested  in  dairying,  do  not  go  in  for  its  cultivation. 
Only  in  one  or  two  instances  can  it  be  recalled  where  small  samples  of  seed 
have  been  applied  for.  It  certainly  cannot  be  because  of  the  diflB.culty  in 
cultivation,  for  Sudan  grass  is  one  of  the  easiest  seeds  to  germinate.  Not 
■only  does  it  supply  one  of  the  best  succulent  fodders,  but  it  is  available 
before  any  other  crop,  and  can  be  fed-ofi  without  any  detrimental  efiects 
to  itself  or  to  stock  quite  readily.  Besides,  it  has  been  proved  a  great 
drought-resister. 

Grazing  Trial  at  Yanco  Experiment  Farm. 
A  grazing  trial  to  determine  the  exact  carrying  capacity  of  the  grass  during 
its  growing  season,  and  to  estimate  the  quality  of  the  grass  from  a  milk- 
producing  point  of  view,  was  also  carried  out,  but  with  results  not  quite 
as  satisfactory  as  the  manurial  trial. 

Great  difficulty  was  experienced  in  getting  the  land  into  a  fit  state  to  sow, 
•owing  to  large  areas  of  rain-water  lying  in  the  furrows.  The  experiment^ 
therefore,  could  not  be  sown  until  5th  December,  thus  losing  some  of  its 
value  from  an  "  exact  carrying  capacity  point  of  view."  Owing  to  the 
rush  of  other  work  at  that  time,  the  seed  was  sown  with  the  wheat  drill, 
•every  second  hole  being  blocked.  This  method  is  not  to  be  recommended; 
the  maximum  amount  of  stooling  and  growth  is  obtained  only  when  the 
seed  can  be  sown  in  drills  at  least  3  feet  apart,  and  a  cultivation  given  after 
irrigation  or  rain. 

The  area  comprised  4  acres,  and  15  lb.  of  seed  and  60  lb.  superphosphate 
were  sown  per  acre.  Germination  was  not  good,  an  acre  near  the  sugar-gums 
and  a  few  ridges  failing  altogether.  About  3  acres  were,  therefore,  available 
for  grazing.  Warm  weather  and  showers  soon  forced  the  young  plants 
along,  and  the  first  feeding  ofE  took  place  on  25th  January,  and  was  continued 
■as  follows.     Eighteen  cows  were  used. 

Date.  Period  grazing  hours.  Date.  Period  grazing  hours. 

25th  January     ...  5  30th  January     ...  4 

26th        „  ...  6  31st         „  ...  5 

27th         ,,  ...  6  1st  February   ...  4 

28th        ,,  ...  6  2nd        „  ...  4 

29th         ,,  ...  4  3rd         „  ...  4 

The  total  was  forty-eight  hours,  after  which  the  paddock  was  irrigated  and 
■closed  for  further  growth. 
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Period  grazing 
2 

hours. 

Date. 
23rd  March 

Period 

gl- 

azing hoiir 
6 

6 

24tli       .. 

4 

6 

25th       .. 

6 

1 

26th       .. 

5 

3 

27th       .. 

3 

Good  stooling,  encouraged  by  the  grazing,  took  place,  and  the  paddock 
soon  had  a  green  appearance.     The  second  growth,  which  was  much  thicker 
than  the  first,  was  grazed  as  follows.    In  this  case  fifteen  cows  were  nsed. 
Date. 
18th  March 
19th       .. 
20th       .. 
21st 

.     22nd      ., 
or  a  total  of  forty-five  hours. 

At  night,  and  when  not  feeding,  the  cows  were  running  in  a*  dry  pasture- 
paddock,  sparsely  covered  with  Paspalum  and  Dauthonia  grasses,  and  were 
given  lucerne  hay.  The  average  period  during  which  the  cows  were  grazing 
on  the  Sudan  pasture  was  between  four  and  five  hours  per  day. 

Worked  out  on  this  basis,  from  the  figaires  quoted,  \'iz.,  eighteen  cows 
on  3  acres  for  forty-eight  hours,  this  would  be  equivalent  to  about  six  cows 
per  acre  for  twelve  periods  of  four  hours  each  for  the  January  crop,  and 
six  cows  for  14  acres  for  eleven  periods  of  four  hours  each  for  the  March 
grazing. 

It  is  not  advisable  to  graze  for  too  long  in  midsummer,  owing  to  the 
plants  requiring  watering;  in  fact,  after  ten  days,  any  stubble  remaining 
should  be  mown  off  and  the  plot  watered. 

Besides  the  above,  the  cows  were  allowed  to  have  a  few  days  grazing  in 
May,  but  the  growth  was  very  sparse. 

It  was  noticed  that  although  the  milk  yield  increased  a  little  when  fed 
on  Sudan  grass  alone  in  comparison  with  green  lucerne  alone,  when  fed 
together  there  was  a  marked  increase  in  yield.  Weighings  were  not  kept, 
but  it  is  safe  to  say  the  milk  yield  increased  25  to  30  per  cent. 

Women's  Training  Farm,  Cowra, 

Mr.  W.  K.  Goodsir,  Assistant  Experimentalist,  reports  : — During  this 
season  the  fourth  trial  Avith  Sudan  grass  in  this  district  was  made.  The  season 
was  exceptionally  cool  and  moist;  the  soil  was  of  granite  origin,  deep  and 
loamy. 

Disc  ploughing  was  carried  out  22nd  October,  and  the  soil  was  then  carefully 
harrowed.  Owing  to  heavy  rain  On  the  day  previous  to  sowing  there  was 
a  fine,  moist  seed-bed. 

The  rainfall  was  as  follows  : — October,  1917,  399  points ;  November,  281 ; 
December,  172 ;  January,  1918,  311 ;  February,  201.  Of  the  above,  10  inches 
28  points  were  recorded  during  the  growing  period.  Sowing  took  place 
on  25th  October,  15  lb.  of  seed  being  broadcasted  per  acre. 

On  the  whole  -the  germination  was  fairly  good,  and  the  growth  following 
was  rapid.  It  seems  a  grass  that  will  stand  dry  weather,  and  also  on9  that 
will  respond  well  in  a  w?.rm,  moist  climate. 
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The  flag  was  very  succulent,  and  looked  palatable  for  stock.  On  7th 
Jauuar}'  it  was  well  out  in  flower,  being  some  5i  feet  liigh.  and  a  second 
growth  was  appearing  from  the  base  of  the  stems.  On  1st  Felnaiary  the  first 
ears  were  peeping. 

Harvesting  was  carried  out  by  means  of  the  reaper  and  binder  on  llth 
February,  and  threshing  was  done  27th  February. 

The  yield  from  this  -948  acre  was  352  lb.  pure  seed. 

A  very  succulent  second  growth  was  fed-ofE  to  the  cows,  and  the  average 
height  on  25th  March  was  3  to  3 J  feet. 

The  grass  appears  to  suit  this  district  very  well,  as  (a)  a  hay  grass,  (6)  soiling 
crop,  (c)  for  seed.  It  is  very  hardy,  and  stands  dry  weather  well.  The  actual 
yield  of  seed  from  one  acre  was  371  lb. 

Nyngan  Demonstration  Farm. 

M'-.  H.  J.  Kelly,  Manager,  reports  : — As  a  rotation  crop  with  wlieat  16 
acres  were  planted  with  Sudan  grass  in  paddock  No.  1a,  on  15th,  16th  and 
17th  October,  1917,  at  the  rate  of  3  lb.  per  acre,  the  drills  being  spaced  at 
28  inches  apart  to  allow  for  intertilling  during  growth. 

On  26th  October  the  young  plants  were  above  ground,  and  the  season 
being  favourable  to  growth,  they  made  good  headway,  attaining  a  height 
of  5  feet  by  the  middle  of  December,  when  they  came  into  flower. 

The  fijst  cutting  for  hay  was  made  on  21st  and  22nd  December,  and  yielded 
about  1  ton  per  acre,  but  this  weight  is  only  an  estimate,  and  the  exact  weight 
will  be  ascertained  and  recorded  when  the  hay  is  chaffed. 

The  second  crop  made  patchy  growth,  and  was  allowed  to  ripen  for  grain, 
l>ut  owing  to  dry  weather  when  maturing  the  grain  yield  will  be  very  light, 
almost  a  failure.     The  second  crop  was  cut  on  14th  March,  1918. 

Two  plots  of  I  acre  each  were  planted  in  the  grass  garden  on  17th  October, 
1917,  at  3  and  4  lb.  per  acre  respectively,  to  ascertain  if  the  difference  in 
seeding  would  influence  the  yield ;  but  portions  of  each  plot  being  flooded  for 
some  time  after  germination,  they  were  too  patchy  for  comparison,  and 
selected  seed  was  gathered  from  them.  This  is  good  seed,  and  will  be  suitable 
for  planting  trial  plots  next  season. 

Wagga  Experiment  Farm. 

jMr.  W.  Moyes,  Experimentalist,  reports  : — A  4-acre  block  of  gi-ass 
was  sown  on  11th  October,  1917.  The  mixture  consisted  of  Sudan  grass, 
Rhodes  grass,  and  Sand  Lucerne,  sown  at  the  rate  of  3  lb.,  5  lb.,  and  1^  lb. 
respectively.  The  germination  of  the  Sudan  grass  was  excellent,  that  of 
Rliodes  grass  was  good,  while  Sand  Luceriie  was  fair.  The  rapid  growth  of 
the  Sudan  grass  was  phenomenal,  and  it  was  over  5  feet  high  in  December. 
It  acted  as  a  good  nurse  crop  for  the  other  grasses.  The  block  was  fed -of? 
with  cows.  The  second  growth  has  been  allowed  to  seed  for  next  year,  as 
the  Agrostologist  proposes  to  make  a  permanent  grass  block  of  it. 

A  block  of  Sudan  grass  alone  was  sown  in  the  grass  seed  reserve  and 
selected  plants  harvested  for  seed.     A  good  crop  of  seed  resulted. 
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Grafton  Experiment  Farm. 

Mr.  E.  Golledge,  Experimentalist,  reports  : — In  connection  with  the 
area  sown  with  Sudan  grass  at  this  Farm,  for  the  purposes  of  plant  and  seed 
selection,  a  |^-acre  plot  was  sown  in  paddock  8  on  alluvial  soil,  and  a  similar 
plot  was  sown  on  what  is  known  as  the  "  poor  land."  Sowing  in  both  cases 
was  done  early  in  October.  The  growth  of  the  Sudan  grass  in  paddock  8 
was  exceptionally  good,  and  by  the  middle  of  January,  when  flowering  was 
completed,  the  average  height  was  8  feet.  At  this  stage  the  plot  was  cut 
and  the  green  weight  calculated.  The  second  growth  was  reserved  to 
mature  seed  for  plant  selection. 

A  good  deal  of  variation  was  noticeable,  some  of  the  plants  showing 
pronounced  sorghum  characteristics. 

The  second  growth  is  now  in  the  flowering  stage  and  averages  5  feet  in 
height.  With  seasonable  weather  a  fair  seed  sample  should  be  harvested, 
but  the  first  crop  would  have  been  better  for  the  purpose. 

The  plot  at  the  "  poor  land  "  carried  a  light  crop  of  seed. 

Hawkesbury  Agricultural  College. 

Mr.  W.  M.  Dill  Macky,  Acting  Experimentalist,  reports  : — An  area  of 
I  acre  was  sown  on  28th  September,  1917,  for  the  purpose  of  plant  and  seed 
selection.  The  soil  had  previously  been  under  grain  sorghums.  It  was 
ploughed,  after  the  sorghums  were  harvested,  on  the  26th  June,  1917,  harrowed 
on  27th  July,  and  again  on  7th  August,  and  finally  ploughed,  rolled,  and 
harrowed  on  26th  and  27th  September,  1917,  and  the  seed  then  sown. 

The  quantity  of  seed  sown  was  2  lb.  14  oz.,  manured  at  the  rate  of  85  lb. 
to  the  block  (59  lb.  superphosphate  and  26  lb.  dried  blood).  Both  the  seed 
and  manure  were  sown  through  the  maize  dropper,  using  sorghum  plates. 

Germination  was  satisfactory,  and  the  crop  received  its  first  cultivation 
on  1st  November,  1917,  and  subsequently  un  26th  December.  Further 
cultivations  were  prevented  during  almost  the  entire  remaining  period  of  its 
growth,  owing  to  the  prevailing  wet  weather  and  soil  conditions. 

At  maturity  the  crop  (first  cut)  stood  from  6  to  7  feet  high,  yielding  an 
abundance  of  grain.  Had  the  crop  been  cut  for  green  feed  the  yield  would 
also  have  been  a  heavy  one. 

The  crop  stooled  well  and  displayed  great  hardiness  in  resisting  adverse 
weather  conditions ;  and  heavy  continuous  rains  had  apparently  no  very 
marked  influence  upon  it. 

The  grain  obtained  amounted  to  470  lb.,  which  is  equivalent  to  625  lb. 
per  acre. 

Coonamble  Experiment  Farm. 

The  Manager,  Mr.  W.  R.  Col  well,  reports  that  an  area  of  4  acres  was  sown 
last  summer  under  irrigation  on  black-plain  soil,  which  had  originally  been 
prepared  for  lucerne,  but  owing  to  the  dry  summer  it  had  been  considered 
inadvisable  to  sow.     The  land    was  ploughed    twice,  disced  once,  and  once 
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spring-tooth  cultivated.  The  seed  was  drilled  in  at  the  rate  of  2  lb.  per  acre 
on  3rd  January,  and  the  gi'ound  watered  on  the  5th  and  6th  January. 
Germination  was  good  and  a  rapid  growth  followed. 

Sheep  were  turned  in  about  six  weeks  later,  and  after  being  eaten  down 
the  crop  was  again  watered.  Another  good  growth  resulted,  the  grass  going 
to  3  and  4  feet  high.  This  was  again  grazed,  and  the  sheep  did  well  on  the 
succulent  feed  supplied. 

Another  growth  was  coming  on  rapidly,  but  being  then  somewhat  late  in 
the  season  it  frosted  off. 

Three  hundred  sheep  were  carried  for  four  weeks  on  the  4  acres  of  Sudan 
grass  and  6  acres  of  Japanese  millet. 

For  sheep  he  prefers  Sudan  grass  to  sorghums  and  maize,  which  are  too 
stalky,  and  to  millets.     All  were  tested  last  summer. 

It  should  be  sown  in  the  Coonamble  district  in  early  spring,  and  will  stand 
any  amount  of  water  to  germinate  (this  has  been  the  experience  at  Yanco 
also).  The  seed  comes  through  quickly,  and  will  then  go  straight  away.  The 
heavy  watering  given  at  first  will  keep  the  plants  growing  for  some  weeks, 
and  they  will  also  hold  green  and  succulent  if  not  watered  for  at  least  two 
months.  The  denseness  of  the  foliage  hides  the  sun  from  the  surface  of  the 
soil,  thus  preventing  evaporation.  Sown  in  rotation  green  feed  would  always 
be  available,  as  by  sowing  early  three  good  growths  may  be  obtained. 


Instruction  in  Poultry  Farming. 

The  attention  of  the  Minister  of  Agriculture  has  been  drawn  to  the  extensive 
use,  without  acknowledgment,  by  a  School  of  Poultry  Culture  operating  in 
this  State,  of  the  writings  and  recommendations  of  the  Poultry  Expert  of 
the  Department  of  Agriculture. 

Apparently  the  work  of  the  "  school "  is  confined  to  the  issue  of  a  series 
of  twenty  so-called  lessons  in  pamphlet  or  book  form,  much  of  which  is  copied, 
word  for  word  (w-ithout  any  mention  of  its  source),  from  the  published  works 
of  the  Departmental  Poultry  Expert,  while  the  remainder  includes  many 
recommendations  and  suggestions  which  are  considered  quite  unsuited  to 
New  South  Wales  conditions. 

While  the  Department  of  Agriculture  gives  every  encouragement  to  the 
wide  dissemination  of  the  Poultry  Expert's  advice,  provided  that  it  is  suitably 
acknowledged,  there  are  strong  objections  to  its  use  under  such  circumstances, 
especially  considering  the  charge  made. 

In  order  to  attract  as  many  purchasers  of  the  course  as  possible,  extravagant 
and  quite  unwarranted  profits  are  claimed  for  the  industry,  which  in  the 
majority  of  cases  cannot  be  realised,  and  can  only  result  in  disappointment 
and  economic  loss. 

The  Departmental  officers  are  always  willing  to  afford  any  desired  informa- 
tion on  the  subject.  In  addition,  useful  publications  are  available,  either 
free  or  at  a  nominal  cost. 
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The  Apple-leaf  Jassid 

{Emjwasca  australis). 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

This  leaf-infesting  jassid  has  been  known  for  some  years  in  the  apple  orchards 
in  the  southern  districts  ahout  Yass  and  Binalong  in  a  minor  degree,  but 
during  last  season  it  swarmed  so  thickly  over  the  foliage  of  the  Five  Crown 
apples  that  all  the  leaves  became  variegated  with  yellow  spots,  produced 
by  their  countless  beaks  sucking  up  the  sap,  so  that  the  growers  were  alarmed 
and  wanted  to  know  where  the  damage  would  stop.  The  writer  paid  a  visit 
to  Binalong  in  the  middle  of  April  last,  and,  going  through  a  number  of 
orchards,  found  nearly  every  tree  sheltering  thousands  of  these  active,  pale- 
green  hoppers.  On  the  lower  levels,  Avhere  the  ground  was  damp,  and  the 
foliage  was  most  luxuriant,  they  were  most  abundant,  and  both  the  stems 
and  the  under-surface  of  every  leaf  were  covered. 

In  many  cases  the  basal  portions  of  the  apples  were  discoloured  through 
the  exudations  and  excrement  deposited  by  the  resting  jassids. 

The  actual  damage  to  the  apple  crop  caused  by  these  insects  at  present 
is  not  very  serious ;  but  if  the  insects  were  to  appear  early  in  the  season  they 
might  cause  all  the  foliage  to  fall,  and  so  spoil  all  the  apples.  Therefore 
this  is  a  pest  that  is  well  worth  the  close  attention  of  orchardists. 

This  family  of  the  Homoptera  {Jassidw)  is  well  represented  in  Australia 
by  many  interesting  species  of  leaf-hoppers,  most  of  which  are  found  on  the 
native  shrubs  and  plants;  and  some  years  ago  it  was  suggested  that  the 
yellow  spotting  ("  leaf  rust  ")  of  the  maize  was  caused  by  one  of  these  leaf 
hoppers.  This,  however,  is  rather  doubtful,  and  few  species  have  been 
recorded  as  enemies  of  cultivated  plants  or  shrubs  in  Australia.  Several 
have  been  found  in  the  United  States  doing  a  great  deal  of  damage,  such  as 
the  "  sugar-beet  "  Leaf  Hopper  {Etitettix  tenella).  This  is  such  a  serious 
pest  in  California  that  the  Horticultural  Commissioners  of  California  sent 
out  a  special  investigator  to  try  and  collect  the  parasites  of  allied  Australian 
forms  and  ship  them  to  America  in  the  hope  that  they  might  introduce  and 
establish  them  in  the  sugar-beet  fields  in  California. 

Another  species,  the  Rose-leaf  Hopper  {Empoasca  roscn),  does  a  considerable 
amount  of  damage  to  the  foliage  of  rose  bushes ;  while  a  third  species  of  the 
genus  (Empoasca  mali)  is  a  common  apple-tree  pest  over  a  large  area  of  the 
Western  States  of  North  America.  This  one  infests  the  outer  margins  of 
the  leaves,  and  causes  them  to  curl  u])  alone  the  sides. 

Empoasca  australis,  n.sp. 
The  species  under  consideration  appears  to  be  closely  related  to,  if  not 
identical  with,  E.  mali,    but  it  does  not  quite  agree  in  coloration,  and  does 
not  cause  the  leaves  of  the  apple  t''ees  to  curl  uj)  in  tlie  sanie  manner  through 
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The  Apple-leaf  Jassid  (Kin [luiibcu  austml    ) 

1.  Dorsal  view.         2.  Side  view.        i.  Wings.        ■}.  Larval  form. 

5    Fruit  and  foliage  of  apple  tree  spotted  by  the  action  of  the  apple  jassids. 
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infestation.  As  we  have  no  native  trees  allied  to  the  cultivated  apple,  and 
this  species  appears  to  confine  its  attention  to  orchard  trees,  it  is  quite  possible 
that  it  is  an  introduced  species  that  has  bred  up  to  the  present  state  under 
suitable  conditions.  As  the  eggs  of  these  frog-hoppers  are  deposited  in  the 
larger  veins  of  the  leaves  and  soft  tissues  of  the  petioles,  it  would  be  very 
easy  for  them  to  have  been  introduced  in  the  State  from  California  with 
nursery  stock. 

Technical  Description. 

General  colour  rich  yellow,  with  a  slight  greenish  tint,  which  latte.  fades 
out  after  death ;  the  tips  of  the  fore  pair  of  wings  (elytra)  lightest ;  hind 
wings  white,  with  rich  opaline  reflections  in  strong  light ;  eyes  deep  reddish- 
brown  ;  scutellum  bearing  two  angular,  reddish-brown  blotches  on  the  front 
margin;  under  surface  and  legs  pale  yellow.  Length  variable  from  4  to  5 
millimetres. 

General  form  slender,  tapering  to  the  tip  of  the  abdomen;  wings  folded 
closely  down  the  sides  of  the  body ;  the  front  of  the  head  projecting  beyond 
the  eyes,  rounded  in  front ;  the  face  turned  downward,  with  the  rostrum 
under  the  head  reaching  to  the  base  of  the  second  pair  of  legs;  eyes  large, 
with  the  apical  portion  of  the  antennae  produced  into  a  long  hair-like  bristle. 
The  legs  long,  well  adapted  for  jumping ;  the  tibiae  of  the  hind  legs  furnished 
on  the  under  margins  with  two  rows  of  stout  spines. 

Suggestions  and  Remedies  for  checking  this  Pest. 

It  would  be  well  to  clear  up  and  dig  into  the  soil  all  fallen  leaves  and  weeds 
in  which  the  eggs  might  be  deposited,  or  where  nymphs  or  adult  insects  were 
sheltering  in  all  orchards  where  these  frog-hoppers  are  present. 

As  the  eggs  are  laid  under  the  bark  in  the  young  wood,  the  best  time  to 
spray  would  be  in  the  early  summer,  before  the  first  broods  have  had  time 
to  develop,  and  deposit  a  fresh  crop  of  eggs.  Kerosene  emulsion  or  tobacco 
and  soap  wash  should  be  effective  contact  poisons  to  these  insects  in  all  stages 
of  development. 

The  Divining  Rod. 

The  Society  of  Natural  Sciences  of  Wageningen,  Holland,  organised  experi- 
ments in  order  to  test  the  value  of  the  divining  rod.  Four  diviners  took 
part  in  the  tests,  which  consisted  (1)  of  tracing  underground  streams  and 
controlling  their  courses  in  a  givfen  plot;  (2)  of  determining  whether 
underground  conduits  were  full  of  water  or  dry.  The  results  showed  (says 
the  International  Review  of  the  Science  and  Practice  of  Agriculture)  that 
in  many  eases  it  was  probable,  and  in  some  cases  it  was  certain,  that  the 
rod  did  react  to  some  apparently  existent  conditions.  This  shows  the 
apparent  success  of  diviners  to  be  due  to  superficial  control  and  their  obser- 
vation and  experience  of  the  ground. 

Completely  unfavourable  results  were  obtained  in  searching  for  pre- 
determined water  currents;  correct  answers  were  obtained  in  twenty-three 
cases,  and  wrong  ones  in  twenty-five.  The  results  of  the  experiments  were 
therefore  in  opposition  to  the  claims  of  the  diviners. 
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Apple  Foliage  and  Fruit  showing  intestation. 
The  Apple-leaf  Jassid. 
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Water  on  the  Farm. 

[Continued  from  page  386.] 


F.  B.  GUTHRIE. 
WATER   FOR   HUMAN    CONSUMPTION— co«<in?fed 

In  discussing   chemical   substances   used   for   the   puritication   of  water  for 
drinking  purposes,  mention  was  made  of  chloride  of  lime  or  hypochlorite. 

This  substance  is  being  used  in  the  present  war,  apparently,  by  all  the 
belligerents  for  purifying  the  soldiers'  drinking  water.  It  is  put  up  in  the 
form  of  compressed  tablets  containing  O'OIS  grammes  of  hypochlorite  (3|^ 
milligrammes  of  available  chlorine)  and  0"08  grammes  of  common  salt.  One 
tablet  is  used  to  every  litre  of  water.  The  water  is  fit  to  drink  in  twenty 
minutes.  It  is  found  that  injurious  organisms  are  destroyed  in  ten  to  twelve 
minutes,  even  when  much  organic  matter  is  present. 

WATER   FOR   MISCELLANEOUS   PDRPOSES. 

Wash-houses  and  Lauudries. 

For  the  preliminarj'  soaking,  and  for  tlie  subsequent  treatment  with  soap, 
soft  Avater  is  indispensable  for  the  best  results.  Hard  water  is  to  l)e  avoided 
on  account  of  the  waste  of  soap,  due  to  the  formation  of  insoluble  lime 
salts  which  do  not  lather,  and  hnve  therefore  no  cleansing  action.  All  the 
lime  salts  must  tirst  be  neutralised  by  the  soap  before  a  lather  can  be 
produced.  Water  for  laundr}'  purpo.«es  should  not  contain  more  than  15  to 
20  parts  of  carbonate  or  sulphate  of  lime  per  100,000.  It  is  no  good  if  the 
lime  salts  exceed  30  parts  per  100,000.  For  the  final  rinsing  and  blueings 
hard  water  is  less  objectional>le. 

Speaking  generally,  the  water  shoukl  be  soft  (rain-watei-  is  the  best).  It 
should  be  as  free  as  possible  from  organic  matter  and  colour,  and  from  iron 
salts.  These  impurities  are  liable  to  stain  the  fabrics  or  produce  spots. 
Iron  salts  are  especially  objectionable,  as  they  give  rise  to  reddish-brown 
spots  (iron-mould).  Hard  waters  can  be  softened  by  any  of  the  processes 
previously  discussed,  or  by  adding  carVjonate  of  soda  to  the  water,  the 
quantity  to  be  added  depending  upon  the  haraness  of  the  original  water. 

Wool-washing. 
Hard  water  is  objectionable  in  this  case  also,  as  it  diminishes  the 
permeability  of  the  fibre,  and  reduces  its  power  of  subsequently  taking  dyes 
and  mordants.  The  result  is  an  uneven  distribution  of  the  colour.  Muddy 
waters,  containing  clay  or  organic  matter  in  suspension,  are  also  to  be 
avoided,  as  the  suspended  matter  becomes  deposited  in  the  fibre,  and  is 
difficult  to  remove.  * 
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In  scouring  oi'  de-greasing,  soft  water  is  essential,  and  water  used  for  this 
purpose  is  usually  rendered  alkaline  by  caustic  potash  or  soda.  Caustic 
potash  is  preferable,  as  it  does  not  attack  the  fibre  to  the  same  extent  as 
caustic  soda  dues. 

Tanning  Hides. 

The  preliminary  de-hairing  is  usually  done  with  lime  and  water.  In  this 
case  also  the  water  should  be  soft,  as  the  carbonate  of  lime  present  in  liard 
wateis  forms  an  insoluble  deposit  in  the  tissues,  which  renders  the  hide 
inflexible,  and  is  very  difficult  to  wash  out.  In  addition  to  destroying  the  flexi- 
bility of  the  hide,  the  presence  of  tliis  deposit  retards  the  absorption  of  tannin. 

Further,  unless  the  lime  used  can  be  readily  washed  out,  it  itself  combines 
with  the  tannin,  forming  a  tannate  of  lime,  which  on  exposure  to  the  air 
darkens  and  imparts  a  brown  stain  to  the  leather.  Sulphate  of  lime  and 
sulphate  of  magnesia  are,  however,  unobjectionable,  and  they  are  frequeiitly 
added  by  the  tanner. 

Other  substances  which  are  objectionable  ai-e  chlorides  (common  salt), 
greasy  matter  an<l  iron  salts.  Iron  salts  form  tannate  of  iron,  which  is  the 
basis  of  ordinary  wi-iting-ink,  and  which  colours  the  leather  black. 

Alum  or  water-glass  (silicate  of  soda)  can  be  used  for  removing  the  iron. 
When  these  substances  are  added  to  water  containing  salts  of  iron  the  iron 
forms  a  precipitate  which  settles  on  standing.  For  the  preparation  of  tan 
liquors  or  extracts  of  dye-woods,  such  as  log-wood,  sumach,  Ac,  the  same 
remarks  apply.  Hard  carbonated  waters  form  insoluble  tannins,  which  are 
wasteful  of  tannin,  and  iron  turns  the  tannin  dark  green  or  blue  (nearly 
black).  The  presence  of  organic  matter  in  the  water  with  which  such  extracts 
are  made,  is  objectionable,  as  such  water  is  liable  to  putrefy  and  ferment. 

Soap-making. 

In  many  households  the  waste  fats  and  oils  are  converted  into  soap  bj' 
boiling  with  lye  (or  soda). 

In  this  case,  also,  the  water  in  which  the  soda  is  dissolved  must  be  soft 
<free  from  lime  salts),  as  both  lime  and  magnesia  salts  form  insoluble  com- 
pounds with  the  soap  which  reduce  its  cleansing  action.  The  presence  of 
chlorides  and  sulphates  is  also  objectionable  in  the  process  of  boiling  fat 
and  lye,  though  in  the  subsequent  ''  salting  out "  these  substances  are 
unob  j  ectionable. 

Soft  water  is  essential  in  making  the  lye;  and  in  the  case  of  the  production 
of  soap  on  a  large  scale,  many  manufacturers,  who  are  obliged  to  use  hard 
waters,  find  it  economical  to  boil  and  condense  the  water.  Water  which 
contains  organic  matter  or  clay  in  suspension  must  always  be  subjected  to  a 
preliminary  filti-ation,  through  a  filter-bed  composed  of  sand  at  the  bottom, 
then  fine  gravel,  and  a  top  layer  of  coarse  gravel. 

Water  for  Dairy  Purposes. 

For  dairy  purposes,  butter-washing,  &c.,  the  purest  water  obtainable  is 
required,  and  in  these  cases  particularly  the  purity  depends  less  upon  the 
amount  of  saline  matter  present  than  upon  the  freedom  of  the  water  from 

bacteria. 
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As  a  general  proposition,  water  which  is  to  be  used  in  the  churn  or  for 
"washing  butter,  should  conform  approximately  to  the  following  require- 
ments : — 

20  to  40  parts  per  100,000. 
lto2 

below  0001  parts  per  100,000. 
below  0  01 

below  0  02         ,,  ,, 

nil  (bad  over  0002  parts  per  100,000). 
below  0-1  parts  per  100.000. 


Total  solids 
Chlorine  ... 
Free  ammonia  ... 
Albuminoid  ammonia 
Nitrates  ... 
Nitrites  ... 
Absorption  of  ox3'gen 


Water  used  in  the  Preparation  of  Substances  used  as  Food  or 

Beverages, 

The  same  degree  of  purity  as  in  the  case  of  water  employed  in  butter- 
making  must  be  observed  in  the  case  of  water  which  comes  into  contact 
with  materials  that  are  to  be  subsequently  used  as  food.  This  applies  to- 
such  household  products  as  jams,  beverages,  »fec. 

It  may  be  interesting  to  quote  here  the  official  French  standards  for  water 
to  be  used  in  the  manufacture  of  ice.  These  standards  may  be  taken  as  repre- 
senting a  sound  classification  of  water  which  is  to  be  brought  into  contact 
with  substances  which  are  subsequently  to  be  used  for  human  consumption. 


Very  pure 
Parts  per  100,000. 

Potable. 
Parts  per  100,000. 

Suspicious. 
Parts  per  100,000. 

Bad. 
Parts  per  100,000. 

Chlorine 
Sulphates     ... 
Oxygen  absorbed    . . 
Hardness     

Bacteria 

l)elow     1  -5 

0-2  to  0-5 

below    01 

5  to   15 

In  evei 
0  to50 

below    4 

0-5  to  30 

below    0-2 

15  to  30 

•y  cubic  centime 

50  to  500 

5  to  10 

over  30 

0-3  tc  (»-4 

over  30 

tre. 

500  to  3,000 

over  10 
over    5 
over  04 
over  20a 

over  3,000 

Summing  up — the  water  to  be  used  for  any  purpose  iii  which  it  comes  inr 
contact  with  substances  to  be  used  as  food  or  beverages  must  be  the  purest, 
obtainable,  both  chemically  and  bacteriologically. 


List   of   Plants   declared   to   be   Noxious    in   various 
Shires  and  Municipalities  during  June,  1918. 


Scientific  Name. 


Common  Name. 


Municipality. 


Echium  plantagineum 

Paterson's  Curse 

St.  John's  Wort 
Stiukwort 

Blackberry 

Sweet  Briar  ... 
Paddy's  Lucerne     . . . 
Bathurst  Burr 

Noogoor.i  Burr 

Bores. 

Demondril'e.. 

Hypericum  perforatum    ... 
Inula  graveoleiis   ... 

Rubu6  fruticosus  ... 
Rosa  rubiginosa    ... 

Dsniondrille 

Murrumburi;.li 
Yass. 

Kogarah. 

Began. 

Boree. 

Demondrille. 

Murrungal. 

Tomki. 

Demor.drille.. 

Sida  rhombifo  lia 

Xanthium  spinosum 
Xanthium  strumarium     ... 

Kogarah. 

Aberd  e  . 
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Elephant  or  Napier^s  Fodder  Grass. 

Experiments  during  1917-18. 


E.   BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 

Trials  with  this  grass  have  been  conducted  during  the  summer  season  of 
1917-18  by  various  private  farmers,  on  Farmers'  Experiment  Plots,  and  at 
Departmental  Experiment  Farms,  and  in  reviewing  the  reports,  it  will  be 
noticed  that  Elephant  or  Napier's  Fodder  grass  is  characterised  by  the 
following  features  : — 

1.  Remarkable  rapidity  of  growth  and  stooling  characteristics.  The 
grass  can  be  cut  five  times  in  a  season,  and  in  coastal  districts  will  produce 
up  to  50  tons  of  green  fodder  per  acre.  Two  comparisons  have  been  made 
with  fodder  cane,  and  in  both  cases  the  grass  has  easily  outstripped  the  cane 
as  far  as  yield  is  concerned. 

2.  Drought-resistance. 

3.  Palatability. — Up  to  date  not  a  single  farmer  has  reported  adversely  as 
to  its  palatability.  It  will  be  noticed,  however,  that  reference  is  made  to 
the  harsh  nature  of  the  stalks  if  the  grass  is  allowed  to  grow  too  high.  For 
this  reason  it  seems  desirable  to  cut  the  grass  when  between  the  heights  of 
-3  to  6  feet. 

Up  to  the  present  the  grass  appears  to  be  adapted  for  {a)  soiling ; 
(6)  chaff.  Experiments  have  yet  to  be  conducted  to  determine  its  suitability 
for  ensilage  and  grazing. 

Farmers'  Reports, 

Farmers,  to  whom  roots  and  cuttings  of  this  grass  were  sold  last  season, 
leport  as  follows  : — 

Mr. -W.  Gow,  Macks viLLE. — In  reply  to  your  inquiry  re  cuttings  of  Napier's  Fodder 
grass,  I  wish  to  state  they  were  about  three  weeks  on  the  journey,  and  when  they  reached 
me  they  were  so  dry  that  I  was  very  much  afraid  they  would  not  live.  However,  I 
placed  them  in  the  garden  under  the  soil  and  turned  the  spray  on  them,  and  I  think 
I  only  lost  about  five  or  six.  The  remainder  rooted,  and  about  three  weeks  afterwards 
I  planted  them  out  in  a  row  about  8  feet  apart  in  poor  soil,  which  I  had  prepared  for 
them  on  the  top  of  high  ground.  The  growth  from  them  is  anything  up  to  10  feet  high, 
and  I  would  say  from  each  cutting  one  would  obtain  5  cwt.  In  fact,  I  have  not  had 
anything  to  do  any  good  on  the  same  piece  of  land,  and  cow  cane  I  planted  three  weeks 
before  is  only  about  18  inches  to  3  feet  high.  If  the  grass  is  any  good  for  winter  feed,  I 
do  not  think  I  would  bother  with  cow  cane  again.  With  regard  to  the  stock  eating  it, 
mj'  experience  is  '"  Don't  let  them  on  it  unless  you  want  them  to  eat  it."  I  intend  to 
plant  as  much  of  it  this  year  as  I  can. 

I  planted  it  about  the  end  of  September.  It  started  to  shoot  about  a  week  afterwards. 
It  commenced  to  seed  about  the  last  week  in  March  (1918),  and  on  the  16th  April  I  cut 
about  a  hundred  heads  for  seed  about  8  or  10  inches  long.  I  intend  chaffing  it  for  stock 
later  on  to  try  for  winter  feed,  and  if  you  wish  for  further  information  I  will  be  pleased 
to  give  it. 
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Mr.  J.  B.  Cobb,  Bukkingbar. — I  had  forty-three  roots  of  iSfapier's  Fodder  grass  from 
Grafton  Experiment  Farm  in  July,  1917.  To-day  I  have  250  roots  grown  on  a  hillside 
in  good  loam.  Two  roots  I  allowed  to  seed,  and  they  are  12  to  15  feet  high.  The  other 
forty-one  roots  I  have  cut  three  times  and  fed  to  Jersey-  cows,  and  they  ate  it  readily. 
When  fed  in  the  rough,  the  horses  clear  ui3  all  fibre.  The  bull  gets  a  box  chaffed  with 
bran  each  day,  and  eats  its  readily.  I  find  the  cattle  Uke  it  best  when  cut  about  3  feet 
lugh.  I  shall  be  able  to  cut  again  in  the  middle  of  May.  It  is  the  most  satisfactory 
fodder  I  have  j-et  seen  for  dair^-men. 

Mr,  P.  G.  Peaed.  Tom's  Lagoox. — From  the  sowing  of  Najjier's  Fodder  grass  on  the 
1 5th  November  I  secured  eighteen  plants,  which  made  excellent  growth.  On  6th  February 
I  subdivided  two  of  the  clumps,  securing  another  sixteen  plants,  not  one  of  wliich  failea, 
and  they  are  now  about  18  inches  liigh.  The  original  plants  have  stooled  well,  sending  out 
a  good  strong  growth  of  broad  succulent  leaves.  The  weather  during  February  and 
March  was  verj'  dry,  so  I  took  the  precaution  to  mulch  between  the  rows  with  dry  grass;, 
and  although  the  native  grasses  were  dry  and  withered,  the  Napier's  Fodder  continued 
to  make  good  growiih.  It  is  greatl}-  rehshed  by  stock,  is  now  3  feet  high,  and  gives 
promise  of  succeeding  well  in  this  district. 

Mr.  A.  J.  BuTTSwoETH.  BowEAviLLE. — All  the  roots  and  cuttings  planted  are  doing 
well.  From  each  plant  a  number  of  suckers  have  sprung  up,  and  have  sent  up  a  vigorous 
growth,  so  that  there  is  quite  a  clump  of  tall  plants  where  there  was  only  one  before. 
>Some  of  the  plants  are  from  8  to  10  feet  high,  and  appear  to  be  suited  to  this  locahty. 
The  stems  are  somewhat  coarse,  but  there  is  a  good  deal  of  leaf,  which  would  furnish 
abundance  of  food  for  stock.  I  have  not  tried  it  as  a  fodder  for  stock,  as  I  want  to  plant 
it  more  extensively,  but  from  appearance  I  think  it  wiU  be  an  acquisition  to  the  dairy 
farm.  Some  plants  of  Indian  cane  in  the  vicinity  have  not  done  half  so  well  as  the 
Elephant  grass. 

Mr.  N.  McLeod,  Macksville. — I  am  not  sure  when  it  was  planted,  but  I  think  it  is 
just  over  five  months.  Soon  after  the  shoots  came  through  the  ground  we  had  a  flood, 
and  it  was  submerged  for  three  dajs.  I  think  that  stunted  it  for  some  time,  as  it  did 
not  thrive  too  well.  When  the  ground  dried  a  httle  it  commenced  to  stool  out,  and  it 
grew  very  fast.  It  is  just  coming  into  seed,  and  is  from  10  to  14  feet  high,  with  about 
twelve  stalks  to  each  root.  I  have  tried  the  horses  and  cows  with  a  few  stalks,  and  they 
eat  it  readily.     I  intend  putting  out  a  few  rows  next  year,  and  try  it  for  ensilage, 

Mr.  W.  R.  Stacey,  ]\Iilvale. — Re  cuttings  of  Elephant  grass  I  got  from  Grafton, 
They  rooted  well,  and  grew  to  a  height  of  about  10  feet.  When  I  got  them  I  unfortu- 
nately had  not  enough  ground  ready  to  plant  them  sufficiently  far  apart,  but  they 
thrived  splendidly.  Since  I  left  my  i:)ropert3-  I  have  been  informed  the  plants  have 
grown  wonderfullj%  and  that  stock  eat  it  readily. 

Mr,  A.  W,  Bendeb,  Milbkulokg. — The  Elephant  grass  has  an  average  of  eighteen 
stalks  to  each  plant,  and  it  is  6  feet  high.  In  the  summer,  while  it  was  so  hot  and  dry, 
the  growth  came  to  a  standstill,  but  for  all  that  it  looked  nice  and  green.  As  soon  as  the 
cool  and  wet  weather  set  in,  it  made  a  further  growth,  and  a  quantity  of  young  stalks 
are  coming  out  again.     So  far  the  frosts  have  had  httle  effect  on  it. 

Mr.  H,  Pfff,  Queen-street,  Brisbane. — I  have  much  pleasure  in  reporting  that  the 
Napier's  Fodder  or  Elephant  grass  is  doing  well,  I  have  not  had  much  opportunity  for 
extensive  experiments,  but  I  find  it  good  feed  when  cut  young.  I  have  allowed  some  of 
it  to  grow,  and  it  measures  now  about  9  feet  and  is  seeding.  The  soil  is  of  a  poor  clayey 
nature,  but  of  course  we  have  had  plenty  of  rain. 

Mr.  E.  H.  Willis,  Lansdowne. — ^The  Elephant  grass  cuttings  are  a  great  success, 
the  plants  now  being  12  feet  high,  and  out  in  ear.  Cuttings  from  above  have  also  come 
out  in  ear,  after  attaining  a  height  of  5  feet.  These  last  cuttings  have  only  been 
planted  about  two  months. 

Farmers'  Experiment  Plots. 

This  grass  was  planted  in  Farmers'  Experiment  plots  at  Casino,  Bembokaj 
and  Taylor's  Arm,  and  the  following  reports  have  been  received  : — 

Mr.  C.  Oliver.  Casino. — The  Elephant  grass  stood  the  wet  weather  exceedingly  well, 
and  is  still  growing,  I  beheve  this  grass  will  produce  a  lot  of  feed  in  the  next  season,  if 
not  too  wet. 
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Mr.  .J.  GiBLiN,  Uppek  Taylor's  Akm. — The  Elo[)hant  grass  has  grown  extra  vvcU, 
attaining  a  height  of  20  feet  clear  of  flower  head.  It  also  did  best  on  deep  soils.  The 
plants  are  stoohng  well,  and  I  have  never  seen  anything  to  stool  Ukc  it.  I  did  not  let 
the  cows  eat  much  of  it  as  yet,  but  what  they  did  get  at  thej-  ate  very  greedily.  I  have 
reserved  it  to  plant  again  in  the  spring.  So  far  the  seed  heads  are  empty,  but  I  am  still 
watcliing  to  see  if  it  will  seed. 

Mr.  V.  Collins,  Bemboka,  reports  that  it  is  stoohng  well,  and  that  cattle  left  all  tht 
other  grasses  for  this  grass  when  turned  into  the  paddock. 

Satisfactory  reports  have  also  been  received  from  Mrs.  Kennedy,  Picton ; 
Mr.  F.  Pile,  Dungog ;  Mr.  G.  Mills,  Cooranbong ;  and  Mr.  J.  Hetherington, 
Cliftou. 

Hawkesbury  Agricultural  College. 

The  Experimentalist  at  the  College  reports  : — On  the  28th  -Tune,  1916, 
twenty  cuttings  of  this  grass  were  planted  at  the  College  in  rows  6  feet 
apart  each  way.  Fifteen  of  the  original  cuttings  rooted,  and  on  the  advent 
of  the  spring  of  1916  grew  very  rapidly.  On  the  12th  December  of  the 
same  year  the  plants  had  stooled  out  to  an  average  of  twelve  stems,  each 
41  feet  in  height.  Growth  in  the  summer  months  was  excellent,  and  on 
Ist  February,  1917,  it  was  10  to  11  feet  high,  with  an  average  of  sixty  stalks 
per  stool.  In  eight  to  nine  months  from  planting  it  came  into  ear,  but  did 
not  set  any  seed.  From  the  fifteen  clumps  a  yield  equal  to  21  tons  per  acre 
was  obtained. 

Since  then  the  plot  has  been  extended  to  four  rows,  each  76  feet  long  and 
containing  in  all  fifty-three  clumps,  and  the  whole  plot  now  covers  an  area 
of  approximately  one-eleventh  of  an  acre.  The  average  height  of  the  plants 
is  about  12  feet. 

During  the  summer  the  grass  thrives  to  a  remarkable  degree,  and  responds 
very  readily  to  an  abundance  of  water. 

In  appearance  it  somewhat  resembles  sorghum,  being  of  a  strong  growing 
nature,  with  coarse,  pithy,  non-saccharine  stems,  which  are  at  the  same 
time  proliferous,  giving  rise  to  finer  stems  and  leaves,  which,  in  their  turn, 
are  smaller  and  finer  in  quality  than  those  of  the  parent.  It  is  this  growth 
which  has  proved  (during  recent  feeding  tests)  to  be  most  palatable  to  stock. 

It  resembles  Pearl  Millet  in  its  ability  to  resist  drought  conditions,  and  it 
bears  a  striking  similarity  to  sugarcane,  inasmuch  as  it  can  be  propagated 
either  by  subdivisions  of  roots  or  from  cuttings  or  slips. 

The  leaves  are  long,  broad,  soft  and  succulent,  and  are  particularly 
appreciated  by  stock.  The  stems  are  too  coarse  to  be  relished  in  the  rough 
state,  but  when  chaffed  are  exceedingly  palatable  to  all  classes  of  stock. 
The  "ears"  are  approximately  6  inches  in  length,  being  about  |  of  an  inch  at 
the  base  and  tapering.  At  present  many  of  the  plants  are  in  flower,  but  it 
remains  to  be  seen  whether  they  will  set  any  seed. 

During  the  past  few  days  we  have  experienced  one  or  two  severe  frosts, 
which  have  considerably  damaged  the  plants,  causing  them  to  become  quite 
bleached,  and  giving  them  the  appearance  of  dying  off. 
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A  few  sheaves  of  the  grass  were  exhibited  at  the  local  Agricultural  Society's 
Show  and  proved  to  be  a  great  attraction  to  farmers,  most  of  whom  were 
desirous  of  obtaining  roots  or  cuttijigs  for  trial  on  their  own  farms. 

Its  failure  to  set  seed  does  not  seem  to  be  of  any  serious  account,  as  the 
plants  are  so  easily  propagated  by  cuttings  or  roots. 

On  8th  October,  1917,  a  ttst  was  started  froxn  three  clumps,  to  be  cut. 
weighed,  and  fed  to  the  cows  every  time  the  clumps  reached  a  height  of  about 
3  feet.  Half  was  fed  as  chaff,  and  the  balance  as  roughage.  The  result  of 
these  tests  were  the  same  in  each  case,  i.e.,  the  chaffed  portion  was  eaten 
with  avidity,  but  in  the  rough  state  they  ate  the  leaves-and  refused  the  coarse 
stems. 

The  following  table  shows  the  date  of  each  cut,  and  the  height  and  weight 
of  the  three  clumps  when  cut  : — 


Date  cut. 

Height  of  the 

Weight  yielded 
by 

three  clumps. 

ft. 

lb. 

7th  November,  1917       

2i 

.50 

7th  December,  1917        

3 

60 

8th  January,  1918          

4 

100 

8th  February,  1918         

3 

74 

26th  March,  1918            

3 

49 

Since  the  date  of  the  last  cut  the  three  clumps  have  made  very  little 
growth  indeed. 

However,  the  above  estimate  shows  a  yield  of  5  cuts  during  the  season's 
growth,  which  represents  60  tons  per  acre,  approximately,  of  green  fodder. 

The  feeding  tests  at  this  College  were  conducted  during  a  period  when 
there  was  abundance  of  other  foodstuffs  available,  but  notwithstanding 
this  fact  the  cows  ate  the  grass  greedily. 

WoUongbar  Experiment  Farm. 

A  total  yield  of  48  tons  to  the  acre  was  obtained  from  the  plot,  aiid  Mr. 
A.  H.  Haywood,  Manager,  reports  that  all  tests  carried  out  there  show  that 
cattle  are  very  partial  to  the  grass.  A  field  test,  at  present  being  carried  out 
with  this  grass,  should  demonstrate  its  value  uiider  grazing  conditions. 

Cowra  Experiment  Farm. 

The  plants  stooled  out  well,  and  on  20th  June  were  over  7  feet  high.  No 
weights  were  taken,  but  up  to  the  date  mentioned  the  grass  had  been  little 
affected  by  the  frost.  It  is  so  promising  that  an  extension  of  the  plot  will 
be  carried  out  next  spring. 
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Experimental  Work  with  Fruit-flies* 


W.  W.  FROGGATT,  F.L.S.,  Goveiument  Entomologist. 

The  question  of  dealing  with  fruit-llies  {Dacus  tryoni  and  Ceratitis  capitata) 
otherwise  than  by  the  systematic  destruction  of  all  windfalls  and  infested 
fruit,  has  lately  been  revived  in  this  State  after  an  interval  of  nearly  ten  years. 

A  certain  section  of  fruit-growers  has  suggested  that  the  Entomological 
Branch  should  undertake  the  artificial  breeding  of  Opius  tryoni  for  distribution 
in  our  orchards.  But  the  large  series  of  careful  experiments  carried  out  by 
Messrs.  Gurney  and  Gallard,  at  our  Experimental  Station  at  Narara,  all  go 
to  show  that  w^hile  this  parasite  was  freely  bred  from  fruit-fly  maggots 
infesting  wild  fruits,  it  was  a  rare  thing  to  obtain  a  braconid  parasite  from 
fruit-fly  pupsB  in  oranges,  apples,  and  other  cultivated  fruits.  This  was 
evidently  because  the  ovipositor  of  the  parasitic  wasp  was  not  able  to  reach 
the  maggot  in  the  soft  tissue  of  the  succulent  fruits,  whereas  the  larvae  could 
not  get  out  of  range  in  the  more  seed-like  wild  fruits.  This  is  further  borne 
out  from  the  results  obtained  from  the  collections  of  infested  native  fruits 
obtained  by  Dr.  F.  Silvestri,  when  he  visited  Narara,  and  since  distributed 
by  him  in  the  Hawaiian  Islands.  All  the  parasites  that  w'ere  collected 
from  all  parts  of  the  world  by  Mr.  Compere,  and  liberated  in  West  Australian 
orchards,  do  not  appear  to  have  achieved  any  better  results  (for  the  same 
reason)  if  we  can  judge  from  the  present  status  of  the  fruit-fly  pests  in  that 
State. 

The  question  of  destroying  fruit-flies  in  the  adult  state  either  by  spraying 
the  fruit  trees  with  sweetened  poisoned  mixtures,  or  attracting  them  to 
poisoned  bait  in  bottles  or  traps,  is  also  being  advocated.  There  is  nothing 
new  in  this,  inasmuch  as  in  1908  Professor  Berlese  carried  out  a  large  series 
of  experiments  in  Italy,  using  a  bait  consisting  of  honey,  molasses,  arsenic, 
and  water,  w^hich  was  placed  in  bottles  hung  on  trees,  with  cotton  threads 
hanging  down  to  absorb  the  mixture  and  attract  the  flies. 

Mr.  C.  W.  Mally  carried  out  a  number  of  experiments  in  spraying  trees  with 
sweetened  poisoned  mixtures  for  the  same  purpose  in  South  Africa.  These 
are  all  recorded  in  the  Agricultural  Journal  of  South  Africa  for  June,  1909. 

From  Western  Australia  we  have  two  patent  traps  and  baits  now  placed 
on  the  market  for  the  purpose  of  destroying  fruit-flies ;  the  bait  mixture  in  a 
more  dilute  form  being  also  used  as  a  spray  over  the  fruit  trees. 

One  trap,  which  has  been  distributed  to  a  number  of  growers,  consists  of  a 
rounded  dome  of  glass  resting  on  the  bait-tin,  above  which  is  a  small  gauze 
wire  cone  or  funnel  above  the  bait  with  the  funnel  end  opening  into  the 
dome  above.  These  traps  are  hung  on  the  trees  with  a  wire  attached  to 
the  top  of  the  glass  dome. 
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The  other  trap  is  like  a  small  spittoon,  only  more  open  in  the  centre,  and 
it  is  claimed  that  the  rim  keeps  all  the  flies  attracted  to  the  bait  from  getting 
out  of  the  tin,  and  there  is  no  need  for  a  cover.  As  regards  the  baits  nsed, 
one  is  on  the  same  lines  as  that  used  by  Berlese  and  Mally ;  in  some  cases 
fruit  juice  is  advised,  but  it  does  not  appear  from  other  experiments  that 
fruit  juice  has  any  advantage  over  molasses  as  originally  used.  The  other 
is  also  an  arsenical  preparation,  but  with  a  small  amount  of  molasses,  with 
dry  pollard,  and  is  a  powder  to  be  mixed  with  water,  Avhile  borax  is  added 
to  stop  any  fermentation. 

Tests  of  both  traps  and  baits  were  carried  out  by  the  West  Australian 
Department  of  Agriculture  in  an  infested  orchard  during  the  period  betweoi 
July,  1916,  to  June,  1917.  For  the  first  six  months  very  few  flies  were 
attracted,  but  from  January  onwards  large  numbers  were  captured ;  in 
all,  18,319  fruit-flies  were  trapped  in  240  traps  of  various  types,  placed  in 
an  orchard  consisting  of  5  acres  of  fruit  trees.  These  flies  were  examined, 
and  comprised  11,785  females  to  6,534  males.  It  would  have  been  interesting 
to  have  had  a  record  of  the  quantity  of  sound  fruit  tliat  was  picked  in  this 
area  of  5  acres  where  this  number  of  fruit-flies  were  trapped  ;  also  whether  the 
damaged  fruit  was  regularly  cleaned  up  or  allowed  to  rot  on  the  ground. 
It  is  claimed  that  one  trap  and  bait  liad  slightly  better  results  tlian  the 
others,  and  the  tables  furnished  slxow  such,  but  all  tests  like  this  should  l)e 
supplemented. 

There  is  no  question  that  fruit-flies  can  be  trapped  and  poisoned  with 
arsenical  preparations,  and  the  fruit  inspectors  of  the  Department  are 
carrying  out  various  experiments  this  season  in  this  direction.  In  the 
matter  of  traps,  it  is  stated  by  many  observers  that  no  special  form  is  required  ; 
that  any  shallow  clean,  bright  tin,  if  properly  baited,  will  catch  the  fruit-flies. 

While  agreeing  that  traps  and  spraying  are  good  additional  precautions 
to  take  in  badly -infested  orchards,  none  of  the  present  regulations  should 
be  relaxed  in  regard  to  the  systematic  regular  destruction  of  all  fallen  and 
infected  fruit,  as  at  present  enforced.  Anyone  who  knows  the  ordinary 
orchardist  is  quite  aware  that  a  large  number  will  take  up  trapping  and 
spraying  for  a  time,  but  the  majority  will  soon  fall  back  into  old  methods. 
It  is  a  question  of  whether  it  is  more  economical  to  collect  and  destroy  infested 
fruit,  or  to  set  out  and  regularly  bait  and  rebait  hundreds  of  traps  every 
week,  and  spray  the  trees  after  every  rainstorm  for  six  months  of  the  year. 


Clearing  Land  and  Subsoiling  with  Explosives. 

A  LIMITED  number  of  demonstrations  in  clearing  land  and  subsoiling  with 
explosives  will  be  given  by  Mr.  C.  W.  Burrows,  Field  Assistant,  to  branches 
of  the  Agricultural  Bureau.  Branches  who  wish  to  take  advantage  of  this 
offer  are  requested  to  make  early  application  to  the  Department  through  their 
honorary  secretaries. 
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Diseases  of  the  Vine* 

Downy  Mildew  {Flasmqpara  citicola). 


H.  E.  LAFFER,  Viticultiual  Expert. 

Dowxv  Mildew  may  be  considered  the  most  destructive  of  all  the  fungoid 
diseases  which  affect  the  vine  in  any  part  of  the  world.  The  vineyards  of 
Europe  have  been  ravaged  by  it  for  manj'  years,  and  it  has,  in  many  cases, 
Ijrought  into  <iuestion  the  profitable  cultivation  of  the  vine.  The  cost  of 
treatment  is  heavy;  but  now  that  the  nature  of  the  disease  is  understood,  it 
presents  no  greater  difficulties  than  the  necessity  for  constant  attention  and 
the  application  of  effective  spray  mixtures. 

Until  quite  recently,  so  far  as  Australia  was  concerned.  Downy  Mildew 
was  but  a  name,  but,  unfortunately,  within  the  past  season  it  has  lieen 
identified  upon  the  vines  throughout  Xew  South  Wales  and  Victoria.  The 
area  of  infection  is  of  very  considerable  extent,  tending  to  prove  that  the 
outbreak  is  not  of  very  recent  origin,  but  rather  that  it  has  existed  in  that 
area  for  at  least  several  years  Avithout  being  detected. 

Its  discovery  is  not  altogether  a  matter  of  surprise  to  those  who  have 
watched  the  vine  industry  in  the  eastern  States.  It  was  recognised  that  the 
importation  of  vines  from  Europe,  which  has  prevailed  for  some  years,  must 
almost  inevitably  result  in  the  introduction  of  fungoid  pests,  including 
Downy  Mildew.  It  was  considered,  however,  that  if  such  were  the  case,  the 
normal  climate  of  the  country,  with  its  dry  summer  months,  would  prevent 
anything  like  a  serious  outbreak  of  the  disease.  That  such  supposition  was 
well  founded  has  been  amply  demonstrated  by  the  fact  that  it  has  been 
present  already  in  the  incipient  stages  for  at  least  several  years,  and  that 
it  has  only  been  the  influence  of  the  past  extraordinary  season  which  has 
enabled  the  fungus  to  develop  to  a  greater  extent  and  reveal  its  presence 
upon  the  vines. 

Downy  Mildew  was  introduced  into  Europe  from  America  upon  the  wild 
vines.  Although  it  exists  in  all  the  States  on  the  eastern  side  of  the  Kocky 
Mountains,  it  has  not  been  recorded,  uidcss  (juite  recently,  from  California 
ou  the  western  side.  The  climate  of  the  latter  State  is  very  similar  in 
general  character  to  that  of  Australia,  and  it  is  reasonable  to  assume  that 
conditions  here  will  check  anything  like  a  serious  outbreak. 

The  reason  why  our  climate  is  unfavourable  to  Downy  Mildew  is  that 
the  spores  must  have  free  moisture  upon  the  foliage  before  they  are  able  to 
germinate.  With  the  great  majority  of  these  fungi  it  is  sufficient  that  the 
atmosphere  shall  be  moist,  in  order  that  they  may  develop.  Heat  combined 
with  an  atmosphere  charged  with  moisture  form  the  conditions  essential  to 
the  growth  of  most  of  these  lowly  forms  of  plant  life. 
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Life  Hi^tor.\ . 

In  common  with  otlier  fungi,  Downy  Mildew  perpetuates  itself  from 
year  to  year  by  means  of  a  special  type  of  winter  spore,  known  in  this- 
case  as  an  "  oospore."  LTnlike  a  great  number  of  the  fungi,  however,  these 
oospores  are  produced  sexually  late  in  the  season  by  the  fusion  of  two  cells, 
which  represent  the  male  and  'female  elements.  It  is  these  oospores  which- 
start  the  course  of  the  disease  in  the  early  spring. 

Once  a  hold  has  been  obtained  upon  the  host,  provided  that  the  con- 
ditions are  favourable  to  development,  the  regular  formation  of  summer- 
spores  or  "  conidia  "  takes  place.  These  conidia  have  the  power  of  splitting- 
up  into  several  smaller  bodies,  which  are  known  as  "  zoospores  "  or  animal 
spores,  each  one  being  furnished  with  two  minute  appendages,  known  as 
"  cilia."  These  cilia,  possessed  of  the  power  of  movement,  are  used  tO' 
propel  the  zoospore  about  in  the  film  of  water  upon  the  leaves  of  the  vine. 
This  phase  is,  however,  limited,  and  within  a  short  time  the  zoospores  attach 
themselves  to  the  surface  of  the  leaf,  shed  their  cilia,  and  germinate  like 
ordinary  spores,  by  the  emission  of  a  penetrating  mycelium  thread. 

This  infection  takes  place,  as  a  rule,  upon  the  upper  surface  of  the  leaf,, 
and  from  the  time  of  germination  all  the  mycelial  development  is  internal. 

The  first  evidences  of  disease  are  observed  as  discoloured  spots  upon  the 
leaf ;  these  spots  are  called  "  oil  marks,"  from  the  appearance  which  they 
present.  They  eventually  turn  brown  and  tend  to  dry  up,  and,  if  the  pro- 
gress of  the  disease  is  arrested  at  this  stage,  they  show  no  other  indication 
to  distinguish  them  from  many  harmless  maladies  of  like  appearance.  It 
is  for  this  reason  that,  in  mild  attacks,  the  real  nature  of  the  disease  might 
readily  be  overlooked,  as  has  been  the  case  in  Victoria  and  New  South 
Wales. 

With  favourable  conditions,  the  fungus  develops  rapidly,  and,  after  a 
time,  begins  to  throw  out  its  fruiting  columns  from  the  under  side  of  the 
leaves.  These  columns,  or  conidiophores,  .arising  from  the  stomata,  or 
breathing  pores  of  the  leaves,  are  branched,  and  carry  masses  of  pure  white 
spores,  packed  closely  together,  and  give  the  under  surface  of  the  leaf  a 
downy  appearance.  By  the  aid  of  a  magnifying  glass,  these  spores  look  not 
unlike  masses  of  minute  white  grapes,  by  reason  of  the  branching  of  the- 
conidiophores. 

Conditions  proving  favourable,  these  conidia  are  liberated  in  myriads  at 
an  incredible  rate.  They  are  distributed  throughout  the  vineyards  by- 
various  agencies,  and,  alighting  upon  the  leaves,  they  pass  through  the 
zoospore  stage,  and  germinate  to  form  fresh  centres  of  infection.  Thus, 
throughout  a  moist  summer,  the  spread  of  the  disease  goes  on  rapidly,  the 
vines  becoming  denuded  of  foliage,  in  which  case  the  crop  suffers  in- 
directly and  probably  fails  to  ripen.  One  prominent  effect  of  the  disease- 
upon  the  foliage  is  that  the  leaves  are  shed  from  the  vine,  and  that  the  leaf 
stalks  remain  attached  to  the  cane. 

The  m^t  dangerous  attack  is  upon  the  fruit,  which  is  open  to  infection 
right  up  to  the  time  of  turning.  This  stage  is  known  as  grey  or  brown  rot,, 
according  to  the  appearance  of  the  affected  fruit.     In  the  grey-rot  form,. 
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the  berries  are  attacked  in  the  early  stages  of  development,  drying  up,  and 
exhibiting-  a  greyish  white  exterior.  In  the  brown  rot,  the  pulp  becomes  soft 
and  juicy,  and  of  a  livid  colour,  the  berries  falling  from  the  vines.  Either 
form  is  equally  fatal,  resulting  in  the  partial  or  total  destruction  of  the 
crop  in  a  very  short  space  of  time. 

So  long  as  conditions  remain  favourable  to  sporulation,  the  disease  con- 
tinues to  spread.  There  may  come  a  time  when  further  development  is 
checked  by  climatic  factors;  but  at  a  later  period  it  may  go  forward  again, 
consequent  upon  a  return  to  damp  weather. 

Towards  the  end  of  summer  a  change  takes  place  in  the  formation  of 
spores.  No  longer  are  the  branched  conidiophores  developed,  carrying 
masses  of  summer  spores.  The  fungus  now  proceeds  to  create  a  fertilised 
oospore  or  winter  spore.  From  the  mycelium  arise  columns  carrying 
globular  bodies  of  different  sizes,  the  larger  ones  representing  the  female 
and  the  smaller  ones  the  male  element.  They  come  in  contact  and  coalesce, 
the  smaller  being  absorbed  by  the  larger,  resulting  in  the  oospore,  already 
referred  to.  These  oospores  are  retained  in  the  matrix  of  the  leaves,  and, 
on  decay  of  the  latter,  they  are  distributed  over  and  in  the  soil.  Of  a  very 
tough  nature,  they  are  able  to  resist  damp,  and  are  even  capable  of  passing 
unharmed  through  the  digestive  processes  of  stock  which  have  had  access 
to  the  leaves.  Thus  the  life  cycle  becomes  complete,  the  oospores  ger- 
minating in  the  following  spring,  as  the  weather  becomes  warmer,  in  order 
to  establish  the  disease  upon  the  young  growth  of  the  vines. 

Treatment. 

By  virtue  of  the  fact  of  the  mycelium  of  Downy  Mildew  being  internal, 
"the  treatment  of  the  disease  appears  difficult.  It  follows  naturally  that 
curative  treatment  is  out  of  the  question,  as  such  would  involve  thd 
destruction  of  the  tissues  of  the  affected  plant.  On  the  other  hand,  it  is 
impossible  to  attack  the  oospores,  because  thej-  are  largely  distributed  in 
the  soil.  Thus  the  only  remedy  lies  in  preventing  the  germination  of  the 
zoospores.     Cure  is  impossible. 

It  has  already  been  noted  that  before  these  minute  bodies  can  enter  on 
their  existence,  they  must  have  free  moisture,  as  rain  or  dew,  upon  the 
foliage.  In  common  with  most  of  the  fungi,  they  are  destroyed  by  contact 
with  certain  copper  compounds.  To  this  end,  the  vines  are  coated  with 
Bordeaux  mixture,  and  the  moisture  upon  the  foliage  dissolves  sufficient  of 
the  copper  hydrate  to  kill  the  zoospore  as  it  germinates.  Thus  careful 
spraying  is  the  best  safeguard,  and  treatment  is  not  difficult,  as  it  rarely 
happens  that  an  infection  takes  place  from  the  under  side. 

Leading  French  authorities  recommend  that  the  mixture  should  contain 
not  less  than  2  per  cent,  of  copper,  and  therefore  the  Bordeaux  mixture 
used  would  be  of  the  6 — 4 — 30  formula. 

Under  Australian  conditions,  where  outbreaks  would  be  milder  than  in 
Europe,  it  is  possible  that  we  should  find  the  6 — 4 — 40  mixture  amply  strong ; 
but,  at  the  same  time,  if  the  occasion  arose  for  action,  it  would  be  wise,  in 
the  first  spraying  at  least,  to  use  the  stronger  solution. 
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The  frequency  of  treatment  is  controlled  by  climatic  conditions,  and,  so 
far,  European  experience  is  the  only  guide  which  we  have  to  work  upon. 
In  some  seasons  and  some  localities  almost  constant  spraying  up  till  the 
turning  of  the  berries  is  necessai'y.  In  those  districts  not  so  subject  to 
attacks,  three  treatments  appear  to  be  a  normal  number  in  one  season.  The 
main  point  for  consideration  is  that  the  first  spraying  shall  be  given  at  a 
time  which  will  check  the  first  development  of  the  zoospores.  This  time  is 
indicated  by  a  temperature  corresponding  to  about  54  degrees  Fahrenheit, 
or  when  the  vine  shoots  are  about  6  to  8  inches  in  length.  The  time  for 
subsequent  sprayings  depends  on  local  conditions.  If  the  season  is  favour- 
able to  the  fungus,  it  is  the  practice  to  spray  when  the  sporulation  is  noticed 
under  the  leaves,  this  being  an  indication  of  a  fresh  infection.  If  fine 
weather  prevails,  the  second  spraying  may  take  place  immediately  prior  to 
flowering.  Should  the  weather  at  this  time  be  showery,  it  will  be  necessary 
to  spray  when  the  vines  are  in  full  flower.  When  the  embryo  -  grape  is 
exposed,  by  the  fall  of  the  cap,  is  said  to  be  a  most  critical  time,  and  in- 
fection at  this  stage  is  a  very  serious  matter.  Later  sprayings  may  be 
needed,  according  as  the  weather  prevailing  is  fine  or  wet  and  unsettled. 

Eapidity  of  treatment  is  a  very  iniportant  factor,  because  of  the  manner 
in  which  Downy  Mildew  develops  as  conditions  become  favourable. 
Tractor  spray  machines  offer  the  best  solution,  and  of  these  there  are  two 
upon  the  market  for  the  coming  season.  They  are  horse-drawn,  and  the 
power  is  given  from  the  axle  of  the  tractor  as  it  is  drawn  along.  Spray 
nozzles  are  adapted  to  either  side,  and  the  spray  mixture  is  discharged  as 
the  tractor  passes  between  the  rows.  Such  a  machine  will  treat  up  to  25 
acres  per  day,  and  in  a  most  effective  manner.  One  advantage  of  this 
method  is  that  the  treatment  for  Downy  Mildew  and  the  summer  treatment 
for  Black  Spot  are  concurrent. 

For  small  areas,  the  knapsack  types  of  pump  may  be  used,  provided  that 
the  Bordeaux  mixture  is  k^pt  well  stirred.  A  good  machine  must  be 
looked  upon  as  an  insurance  of  the  grape  crop,  and  prompt  treatment  may 
mean  all  the  difference  between  success  and  failure. 


Federation  Wheat  in  India. 

At  the  Peshawar  Agricultural  Station,  in  the  north-west  frontier  province 
of  India,  Federation  wheat  has,  according  to  the  Agricultural  Journal  of 
India,  been  grown  during  the  past  two  years.  It  has  demonstrated  its 
capacity  to  outclass  local  varieties  in  yield,  even  under  the  special  climatic 
conditions  that  obtain  at  Peshawar.  For  the  past  two  years  it  has  beaten 
all  other  varieties. 

The  province  is  noted  for  its  low  rainfall,  which  it  is  generally  neces- 
say  to  supplement  with  irrigation.  In  1916  the  rainfall  during  the  growing 
period  of  wheat  was  5  inches,  and  it  was  necessary  to  give  the  wheat  three 
irrigations. 

Federation  is  especially  commended  by  the  station  authorities  for  its 
remarkable  upstanding  qualities  and,  strange  to  say,  its  resistance  to  smut 
and  rust  as  compared  with  local  wheats. 
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Pasteurisation* 


O.  C.  BALLHAUSEN,  Dairy  Instructor. 

Pasteuuisation  may  be  described  as  the  application  of  heat  of  a  certain 
temperature  to  milk  or  cream,  for  the  purpose  of  paralysing  or  destroying 
"deleterious  micro-organisms  that  may  be  present. 

For  the  discovery  of  this  process  we  are  indebted  to  Louis  Pasteui', 
the  eminent  French  chemist  and  scientist,  after  whom  it  is  named.  It  was 
he  who  first  proved  that  decomposition  took  place  in  milk,  cream,  and  other 
foods  by  means  of  micro-organisms,  and  who  first  applied  the  process  of 
partial  sterilisation  in  controlling  the  fermentations  in  wines  and  beers. 
This  partial  sterilisation  has  been  applied  with  equal  success  to  milk  and 
cream,  and  has  proved  of  immense  value  to  the  dairying  industry  throughout 
the  world  by  increasing  the  keeping  quality  of  butter  and  cheese  by  the 
removal  of  milk  taints.  It  is  only  in  quite  recent  years,  however,  that  the 
majority  of  us  have  had  the  opportunity  of  appreciating  the  real  value  of 
this  most  necessai-y  part  of  factory  routine. 

Each  year  consumers'  demands  with  regard  to  butter  quality  have  become 
more  exacting,  and  to  meet  this  demand  most  factories  have  installed 
pasteurisers.  It  is  safe  to  say  that  the  present  high  quality  of  New  South 
Wales  butter  is  due  mostly  to  the  practically  universal  use  of  pasteurisers, 
together  with  neutralisation,  by  our  leading  factories.  Xo  doubt  the  cream 
supplied  to  factories,  on  the  average,  is  somewhat  better  than  that  of  a  few 
years  back,  for  which  due  credit  must  be  given  to  the  dairy-farmer:  still, 
without  pasteurisation  the  improvement  in  butter  quality  would  not  be 
nearly  so  marked. 

Pasteurisation  cannot  be  successfully  used  to  hide  defects  in  low  second- 
grade  cream.  It  is  no  cure-all  for  general  neglect  of  the  cream  supplier; 
but  if  ordinary  supplies  are  properly  pasteurised,  not  only  can  reliance  bi- 
placed  on  the  destruction  of  all  disease  bacteria,  but  the  keeping  quality 
of  the  produce  is  so  enhanced  that,  from  a  purely  economical  basis,  the  process 
is  woi'th  the  cost.  In  short,  successful  pasteurisation  depends  upon  the 
selection  of  suitable  cream,  heating  it  in  a  short  time  to  the  required  tem- 
perature, holding  it  there  for  a  certain  time,  and  then  cooling  it  rapidly  to 
a  low  temperature.  A  machine  should  be  able  to  effect  perfect  and  uniform 
Jii'ating  of  the  cream,  perfect  control  of  the  temi)erature,  quick  and  uniform 
cooling,  be  easilj'  cleaned,  and  secure  the  cream  against  reinfection  during 
the  process. 

From  observation,  there  is  a  certain  looseness  in  the  practice  in  some 
factories  which  might  be  worth  mentioning  here.  Grade  notes  from  Sydney 
at  times  have  the  words  "  too  much  soda  flavour.''      This    is    not    to    be 


•A  Paper  read  on   Jeth  June,   1918,  at  the  Annual   Conference  of   the  New  South 
Wales  Co-operative  Butter  Factory  Managers  and  Secretaries'  Association. 
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wondered  at.  In  some  casep  factories  have  practically  ceased  to  regularly 
test  cream  for  acidity,  and  rely  entirely  on  guess-work  in  estimating  the 
amount  of  neutralising  medium  to  reduce  it.  Acidity  varies,  particularly 
through  changes  in  weather  temperature,  age  of  cream,  and  the  difference 
in  quality  of  cream  from  different  local  centres.  Guess-work  is  never 
reliable — ^no  doubt  the  sense  of  smell  or  taste  is  very  helpful,  but  they 
cannot  be  depended  upon,  and  only  the  acid  test  is  reliable.  Properly 
neutralised  cream  is  almost  sweet,  and  has  only  a  slight  acid  taste.  Fre- 
quently, too,  the  best  effects  of  pasteurisation  are  not  secured,  simply  because 
contamination  has  taken  place  between  the  pasteuriser  and  the  churn.  A 
foreign  flavour  in  butter  from  correctly  pasteurised  cream  indicates  con- 
tamination somewhere,  and  this  contamination  is  all  the  more  likely  when^ 
a  good  lactic  acid  starter  has  not  been  used,  as  is  usually  the  case.  When 
pasteurising,  greater  care  than  ever  should  be  exercised  in  having  all  cream 
vats,  fluming'S,  and  other  utensils  in  the  cleanest  condition  possible,  as  a 
pasteurised  cream  affords  a  better  field  for  the  rapid  growth  of  undesirable 
germs.  Cream  tanks  whose  condition  gives  the  least  cause  for  suspicion 
should  be  discarded.  Whilst  not  suggesting  for  a  moment  that  the  greatest 
care  should  not  always  be  given  to  the  cream  vats  and  other  things,  con- 
tamination in  this  respect  is  not  likely  to  be  so  marked  in  good  raw  cream 
already  containing  large  numbers  of  lactic  acid-producing  germs,  which  are 
able  to  overcome  or  resist  the  rapid  growth  of  undesirable  ones.  This  opens 
the  question  as  to  the  benefits  derived  from  the  use  of  a  lactic  starter,  but 
this  will  be  referred  to  later. 

There  are  two  processes  of  pasteurisation  now  in  general  use,  differing 
slightly  from  one  another,  and  known  as  the  flash  and  holding  methods. 
Each  has  its  adherents,  and  each  gives  equally  satisfactory  results  when 
correctly  handled.  Of  the  former  there  are  two  distinct  makes  in  New 
South  Wales,  each  imparting  the  necessary  heat,  usually  about  180  degrees, 
in  a  rapid  manner.  One  depends  on  some  outside  source  for  the  entire 
cooling  of  the  cream,  and  the  other  partially  cools  the  heated  cream  by 
allowing  it  to  come  into  contact  with  a  surface  already  somewhat  cooled 
by  the  incoming  unpasteurised  cream.  Tests  have  shown  that  the  .heated 
cream  has  lost  50  degrees  in  its  travel  from  the  top  to  the  bottom  of  the 
machine,  and  we  n>ay  assume  that  the  cool  incoming  (-ream  has  taken  up  a 
similar  temperature.  This  is  called  the  regenerative  principle.  This  should 
and  does  effect  considerable  saving  in  steam,  both  in  the  use  of  direct  steam 
to  the  pasteuriser  and  extra  cooling  of  brine.  Another  desirable  feature  is 
the  escape  of  gases  by  the  open  nature  of  its  work.  The  usual  rapid  pipe 
cooler  is,  of  course,  necessary  to  still  further  reduce  temperature.  The  other 
flash  method  effects  the  necessary  heat  by  the  cream  being  forced  into  contact 
with  a  steam-heated  surface,  and  is  eventually  cooled  by  passing  over  two 
rapid  pipe  coolers,  one  containing  ordinary  cold  water  and  the  other  cold 
brine.  Further  reduction  in  temperature  is  brought  about  in  the  attem- 
perating  tanks. 

For  small  factories  a  very  effective  pasteuriser  can  be  made  by  simply 
converting  a  rapid  pipe  cooler  into  a  heater  by  passing  hot  water  and  live 
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steam  through  the  pipes.  A  temperature  of  160  defrrees  to  170  degrees  is 
obtained,  and  450  gallons  an  hour  can  be  heated  to  160  degrees,  the  cream 
passing  into  the  attemperating  tanks.  Continued  heating,  if  necessary,  is- 
brought  about  by  passing  boiling  water  through  the  attenii)erator  pipe*. 
Cooling  in  this  case  is  effected  by  first  pumping  ordinary  cold  water  through 
these  pipes,  and  finally  cold  brine.  This  is  practically  a  combination  of  the 
two  chief  methods  of  pasteurisation,  and  has  been  used  with  success  at 
Bonalbo  Factory. 

With  the  flash  method,  the  use  of  lime  us  the  neutralising  agent  often 
entails  considerable  trouble  in  mixing  with  cold  cream,  as  the  latter  has  a 
tendency  to  become  thick  or  viscous  unless  it  is  warmed  beforehand.  Cream 
might  be  fore-warmed  to  90  degrees  or  100  degrees  by  being  passed  over  a 
pipe-heater  into  the  neutralising  tanks.  To  save  time  in  mixing  and  to 
ensure  a  more  even  distribution  of  the  neutraliser,  a  large  garden  can 
sprinkler  is  useful.  Pouring  from  an  ordinary  can  or  bucket  allows  the 
neutraliser  to  go  almost  immediately  to  the  bottom  of  the  vat,  and  a  great 
deal  more  time  is  taken  in  mixing  it  thoroughly  with  the  cream  than  if  a 
sprinkler  as  suggested  had  been  used.  It  is  also  desirable  to  have  a  good 
elevation  for  the  neutralising  tanks,  with  large  delivery  pipes,  as  by  this- 
means  a  steadier  and  full  flow  of  cream  to  the  machine  can  be  obtained. 

The  holding  process  differs  from  the  flash  type  in  that  a  lower  heating 
temperature  is  employed,  140  degrees  to  145  degrees  being  rarely  exceeded, 
and  if  maintained  at  this  temperature  for  thirty  miniites.it  is  claimed  as 
suiEcient  to  destroy  with  certainty  all  organisms  that  are  of  any  importance 
in  the  cream  supply,  and  also  without  materially  changing  tlie  physical 
properties  of  the  cream,  such  as  taste  and  flavour.  With  the  development 
of  the  holding  process,  which  enables  any  quantity  of  cream  to  be  held  at 
any  temperature  for  any  length  of  time,  the  heating  process  can  be  applied 
with  exactness  and  with  very  satisfactory  results.  The  perfect  circulation 
and  cooling  efiiciency  of  this  machine  makes  it  a  very  efticient  cream  tank. 
For  neutralisation  separate  vats  are  not  necessary ;  and  where  lime  is  used  as 
a  neutralising  medium,  the  ease  with  which  the  cream  is  slightly  warmed  to 
permit  of  easy  mixing  is  an  important  feature.  Hot  water  being  the 
medium  for  heating,  considerable  saving  of  fuel  can  be  effected  by  utilising 
exhaust  steam  for  the  heating  of  this  water.  This  reduces  the  use  of  live 
steam  for  water  heating  to  a  minimum. 

A  process  of  aeration,  adopted  by  an  American  manufacturer,  might  be 
worth  consideration  in  connection  with  the  holding  process.  Air  is  blown 
through  a  cylindrical  vessel  8  ft.  x  16  in.  in  diameter,  half  full  of  lime- 
water.  The  air  is  forced  through  the  lime-water  by  means  of  a  pipe  and 
into  the  bottom  of  the  cream  during  heating,  and  it  is  claimed  that  a 
great  deal  of  odour  arises  with  the  masses  of  air  bubbles.  Two  years'  use 
of  this  arrangement  had  proved  its  value. 

A  peculiar  feature  in  neutralising  and  pasteurising  with  this  machine  is* 
that  a  full  vat  of  cream  will  show,  with  the  acidmeter  test,  practically  no 
reduction  in  acidity,  when  bicarbonate  of  soda  is  used  as  the  neutraliser. 
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and  the  cream  has  a  proiiouuced  soda  liavour.  With  a  half-filled  vat,  expos- 
ing the  coils  well  above  the  top  surface  of  the  cream,  the  required  reduction 
is  indicated  when  again  testing  with  the  acidmeter.  It  appears  as  if  the 
expulsion  of  volatile  acids  is  hindered  by  the  large  mass  of  cream  above  the 
moving  coils  when  the  vat  is  full. 

All  suitable  creams  benefit  by  tlie  aid  of  pasteurisation.  Certainly,  clean 
and.  sweet  tasting  cream  docs  not  require  to  be  neutralised,  but  the  keeping- 
quality  of  butter  from  such  cream  is  ensured  by  pasteurisation,  and  the 
use  of  a  good  lactic  acid  starter  afterwards.  Some  factories  only  pasteurise 
their  lower-quality  creams;  but  this  is  a  mistake,  for  very  often  sweet  daily- 
delivered  creams  contain  injurious  germs  which  have  not  had  time  to  show 
their  presence.  Certainly,  butter  made  from  this  class  of  cream,  if  eaten 
Avithin  reasonable  time  after  manufacture,  may  be  satisfactory,  but  the 
keeping  quality  is  what  we  have  to  consider.  Butter  recently  taken  out  of 
cold  store  has  more  than  ever  proved  the  value  of  pasteurising  all  creams. 

No  doubt  the  teqhnique  of  neutralisation  and  pasteurisation  is  well  known 
now,  but,  unfortunately,  it  is  not  carefully  followed  in  all  its  details  by 
some  factories.  Too  many  assumptions  or  rule  of  thumb  methods  exist, 
and  instead  of  carefully  ascertaining  the  acidity  and  calculating  the  amount 
of  soda  or  lime  necessary,  an  amount  considered  by  the  operator  sufficient 
for  the  purpose  is  vised.  The  best  results  cannot  be  obtained  by  these 
methods.  The  process  is  a  scientific  one,  and  as  nearly  approaching 
scientific  methods  as  possible  in  all  operations  should  be  followed.  To  permit 
of  easy  and  regular  estirfiation  of  acidity  an  acidmeter  outfit  should  be  kept 
in  a  good  position  near  the  neutralising  vats.  Records  of  each  day's  readings 
before  and  after  heating  and  cooling,  and  the  amount  of  soda  or  lime  added, 
should  also  be  kept.  Mixed  creams  to  be  neutralised  rarely  show  much  less 
than  -3  per  cent,  of  acidity,  and  it  is  advisable  to  reduce  this  to  somewhere 
about  -2  per  cent,  of  aciditj'.  It  is  just  here  where  care  in  adding  the 
citrreet  amount  of  soda  is  necessary,  for  without  careful  estimation  it  is 
<^iuite  easy  to  over-neutralise  or  render  the  cream  alkaline.  All  neutralisers, 
whether  soda  or  lime,  should  be  carefully  strained  before  placing  in  vats  to 
remove  any  small  lumps,  dirt,  &c.  After  thorough  mixing  with  the  cream, 
pastetirising  may  commence,  and  with  a  flash  type  of  machine  a  temperature 
of  180  degrees  to  185  degrees  is  desirable.  The  more  germs  we  get  rid  of 
the  better  will  the  condition  of  cream  be  for  the  lactic  acid  starter  to 
operate.  Care  must  be  taken  not  to  overheat,  for  besides  imparting  a  cooked 
flavour,  the  surface  of  the  machine  may  be  coated  with  partly-burnt  cream. 
In  this  condition  the  pasteuriser  will  not  work,  and  it  will  be  found  neces- 
sary to  dismantle  it  and  clean  the  surface.  I  have  seen  cream  overheated 
and  burnt  on  the  machine  owing  to  the  supply  from  the  neutralising  tanks 
becoming  low  and  the  rate  of  inflow  reduced  accordingly.  Too  small 
delivery  pipes  from  the  neutralising  tanks  to  the  pasteuriser  are  generally 
the  cause  of  this,  as  well  as  neglect  on  the  part  of  the  operator.  A  vat  for 
holding  the  hot  cream  for  a  few  minutes  prior  to  cooling  adds  to  the 
efiiciency  of  the  work,  and  allows  for  the  further  escape  of  gases.  The 
regenerative  outfits  usually  have  something  of  this  character,  the  hot  cream 
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entering  at  one  end  of  this  vat,  and  being  pumped  awaj'  slowly  to  be  cooled 
from  the  other  end.  Exactly  the  same  method  is  pursaed  with  the  holding 
process,  except  that  such  a  high  temperature  is  not  required.  The  cream  is 
heated  to  a  temperature  of  140  degrees  to  l-i.")  degrees,  and  held  at  that  for 
twenty  or  thirty  minutes,  and  then  cooled  by  substituting  cold  water  and 
brine  for  hot  water.  The  element  of  risk  in  overheating  is  not  so  great 
with  this  machine.  In  neutralising  with  lime  a  slightly  different  procedure 
is  followed.  When  tlie  vat  is  about  half-full  the  acidity  and  volume  are 
ascertained.  The  coils  are  set  going  and  thfe  cream  heated  to  about  90 
degrees  or  100  degrees.  When  the  amount  of  lime  required  is  ascertained, 
about  half  the  quantity  is  poured  in,  taking  care  to  distribute 'it  evenly. 
Whilst  the  rest  of  the  cream  for  the  vat  is  being  pumped  up,  the  remainder 
of  the  lime  sokition  is  being  added,  taking  care  that  it  is  all  in  before  the 
vat  is  quite  full.  Heating  is  then  continued  to  the  required  temperature. 
One  thing  not  usually  given  sufficient  consideration  is  the  supplying  of 
some  quick  method  of  correctly  estimating  the  correct  volume  for  anything 
less  than  a  full  vat.  A  marked  stick,  or  iron  rod,  might  be  used,  divided  to 
show  hundreds  of  gallons.  This  measurement  should  always  be  taken  at 
one  end,  and  the  marks  on  the  rod  can  be  made  bj'  gradually  filling  the  vat 
in  lots  of  100  gallons  of  water.  The  vats  not  being  rectangular  at  the  bottom 
it  is  not  possible,  to  accurately  guess  the  amount  of  cream.  Cremn  in  both 
instances  is  now  cooled  to  the  temperature  desired,  and  in  the  case  of  the 
flash  system  run  into  thc^  cream  storage  tanks. 

We  now  come  to  the  question  of  the  use  of  a"  lactic  acid  starter.  This 
seems  to  be  a  vexed  question  amongst  factory  managers,  as  to  whether 
results  warrant  the  extra  trouble.  When  a  good  starter  is  used  they 
undoubtedly  do.  A  starter  adds  a  brightness  to  the  flavour  of  butter, 
which  is  lacking  in  that  made  from  pasteurised  cream  without  a  starter.  It 
is  a  question  whether  factories  would  not  have  greatly  benefited  in  points 
and  extra  shillings,  during  a  recent  method  of  payment  according  to  points, 
had  starters  been  more  generally  used.  One  factory,  situated  in  one  of  the 
most  difficult  centres  on  the  Richmond,  which  had  consistently  used  a 
starter,  had  most  satisfactory  results,  far  abov(>  anything  that  had  been 
secured  without  its  use.  Probably  the  difficulty  most  factories  experience 
in  obtaining  satisfactory  supplies  of  milk  for  this  purpose  has  been 
responsible  for  the  lack  of  the  regular  use  of  starters.  Most  farmers  require 
all  their  separated  milk  for  pig  or  calf  feeding,  but  a  satisfactory  exchange 
of  ])uttermilk  for  separated  milk  can  sometimes  be  effected,  even  giving  two 
or  three  times  the  amount  of  buttermilk  for  the  skim  milk.  Failing  to 
secure  separated  milk,  the  most  satisfactory  way  appears  to  l)e  the  use  of  a 
good,  sound,  sweet  cream  for  the  major  part  and  a  smaller  quantity  of  milk 
daily  for  the  mother  starter. 

The  principles  of  starter  preparation  and  propagation  are  now  fairly  well 
understood,  but  not  as  generally  practised  as  understood.  At  any  rate,  a 
well-founded  knowledge  of  starter-making  should  be  regarded  as  one  of  the 
A  B  C's  of  butter-making  and  cheese-making,  and  the  majority  of  factory 
managers  possess   the   knowledge,   even    if  tlicy   do   not   apply    it.     In  the 
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cultivation  of  a  starter  the  best  iiraetice  is  to  carry  the  starter  from  day 
to  day  in  a  small  quantity.  This  small  amount  of  starter  is  termed  the 
'''  mother  starter."  Enamel  buckets,  free  from  chipped  or  broken  surfaces, 
are  usually  employed  for  this ;  but  glass  vessels  are  preferable,  where  obtain- 
able, for  through  them  the  condition  of  the  curd  is  easily  noted.  Usually  it 
is  necessary  to  propagate  the  mother  starter  two  or  three  times  before  the 
flavour  of  the  lactic  ferment,  which  is  rather  disagreeable,  will  disappear. 
Use  fresh  clean  milk,  which  must  have  a  good  flavour.  It  may  be  either 
whole  or  separated  milk.  Soyie  prefer  to  use  whole  milk,  for  it  is  easier  to 
choose  desirable  samples  before  milk  has  passed  through  the  separator  than 
afterwards.  Pasteurise  the  milk  by  heating  to  a  temperature  of  185  degrees 
or  more,  and  keep  it  at  that  temljerature  for  thirty  minutes  or  longer,  and 
then  cool  to  a  ripening  temperature  of  about  85  degrees.  The  vessel  should 
Tdc  well  covered  with  several  thicknesses  of  clean  cheese  cloth  to  prevent 
■contamination  taking  place.  After  pasteurisation  the  milk  is  ready  for 
inoculation,  and  this  should  be  done  in  a  quiet  place  where  wind  cannot 
blow  dirt  or  dust  into  this  clean  seed-bed.  Use  the  ferment  at  the  rate  of 
about  4  ounces  to  each  gallon  of  separated  milk,  or  about  5  per  cent,  of  the 
previous  day's  culture,  always  rejecting  the  top  surface  to  guard  against 
possible  contamination.  This  can  be  skimmed  off  with  a  sterilised  instru- 
ment made  for  the  purpose.  The  germs  become  more  vigorous  after  a  few 
days,  and  less  of  the  culture  may  be  added  to  carry  on  the  starter.  The 
ripened  starter  for  inoculation  can  be  measured  accurately  in  a  sterilised 
vessel,  such  as  a  cup.  Be  sure  that  the  curd  from  the  previous  day  is  well 
hroken,  and  stir  the  freshly  inoculated  milk  with  a  sterilised  metal  instru- 
ment, so  as  to  evenly  distribute  the  bacteria.  Ripen  at  about  75  degrees. 
The  first  inoculation  from  the  lactic  ferment  should  be  ripened  at  about 
85  degrees.  By  experience  one  soon  learns  what  inoculation  and  tempera- 
ture should  be  used  to  ripen  a  starter  in  a  given  time.  Care  should  be 
taken  that  the  temperature  is  fairly  even,  and  it  should  not  be  allowed  to 
drop  below  65  degrees.  The  starter  is  ripe  when  curd  forms,  and  it  should 
he  smooth  and  soft,  and  like  custard  in  appearance,  and  not  hard  and  firm. 
It  should  be  smooth  and  compact,  without  gas  pockets,  as  gas  shows  the 
presence  of  undesirable  germs.  A  hard,  lumpy  curd,  whey,  and  a  high  acid 
show  over-ripeness.  Smell  and  taste  it,  but  not  from  the  containing  vessel 
Always  pour  some  of  the  curd  into  a  spoon  or  cup  and  immediately  replace 
the  cover.  A  desirable  mild  acid  flavour  should  be  sought.  As  before  men- 
tioned, the  first  propagation  is  likely  to  be  somewhat  mipleasant  because  of 
the  presence  of  some  of  the  original  medium.  Along  with  the  "  mother 
starter "  a  second  starter  should  be  carried.  This  should  consist  of  sweet 
pasteurised  cream  heated  and  cooled  as  for  the  mother  starter.  It  will  be 
necessary  to  agitate  this  larger  quantity  during  pasteurisation  and  cooling, 
and  the  pasteurisation  temperature  need  not  be  above  ISO  degrees  for  ten 
minutes  or  so.  After  inoculation  with  about  5  per  cent,  of  the  mother 
starter,  this  second  starter  will  be  ready  for  use  the  following  day,  and  may 
be  added  at  the  rate  of  1  per  cent,  to  2  per  cent.,  care  being  taken  to 
thoroughly  mix  it  with  the  cream  in  the  vat  to  produce  an  even  ripening. 
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And  so  on,  a  fresh  lot  of  cream  is  carried  (jii  alongside  thr  mother  starter 
from  day  to  day.  The  Coraki  Factory  has  had  this  method  of  carrying  a 
starter  in  use  for  several  years,  with  most  satisfactory  retults.  A  good 
starter  with  care  should  last  for  several  months  without  renewing  the 
ferment.  This  depends  entirely  on  the  methodical  care  and  attention 
devoted  by  the  operator  to  guard  against  all  possible  forms  of  contamination, 
but  this  is  not  difficult  where  proper  utensils  are  provided,  a  suitable  room 
is  available,  and  sufficient  interest  is  taken  in  the  work. 


Pure  Seed  Maize — Co-operation  by  Parmers. 

Owing  to  the  value  of  acclimatised  seed  maize,  and  the  danger  of  its  becoming' 
impure  in  cross-fertilisation,  it  has  been  the  policy  of  the  Department,  in 
order  to  ensure  pure  seed  being  available  to  farmers,  to  have  only  one  variety 
grown  at  each  Experiment  Farm,  where  it  undergoes  systematic  improvement 
for  yield  and  quality. 

As  these  Experiment  Farms  are  not  representative  of  every  large  maize - 
growing  district  in  the  State,  the  principle  has  been  extended  to  include 
other  districts,  where  this  improvement  system  has  been  undertaken,  under 
Departmental  supervision,  by  the  co-operation  of  reliable  farmers  in  the.se 
districts. 

In  order  to  further  extend  this  work  and  to  cater  for  other  important 
maize-growing  centres,  the  Department  would  be  glad  to  hear  from  farmers 
who  are  already  specialising  in,  or  who  are  willing  to  specialise  in,  the 
production  of  pure  seed  maize  by  co-operation  with  the  Department, 

The  object  of  this  is  to  get  one  or  more  reliable*  farmers  in  each  district^ 
where  there  is  no  Experiment  Farm  to  grow  pure  seed  maize  of  a  variety 
which  is  suited  to  the  district,  so  that  he  can  supply  pure  seed  of  good 
quality  to  farmers  in  that  or  any  other  district  who  may  require  it. 

As  varieties  of  maize  cross-fertilise  very  readily,  this  would  entail  the 
growing  of  one  variety  only,  or  ensuring  that  this  variety  is  not  crossed  by 
others,  so  that  it  may  be  kept  pure. 

A  special  seed  plot,  about  an  acre  in  area,  planted  with  the  best  selected 
ears  of  the  variety  would  be  required,  and  where  possible  this  plot  could  be 
utilised  as  an  ear-to-row  test  or  experiment  to  determine  the  best  yielding 
types  of  ears  of  the  variety.  At  the  same  time  the  variety  would  be 
impi'oved  in  yield  and  quality. 

Tests  have  shown  that  the  yield  of  a  variety  has  been  increased  by  10 
bushels  per  acre  by  this  system. 

All  communications  should  be  addressed  to  the  Under  Secretary  andi 
Director,  Department  of  Agriculture,  Sydney. 
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Poultry  Notes* 

August. 


JAMES  HADLINGTON,  P.jultry  Expert. 

During  the  last  few  mouths  seasonable  work  on  the  poultry-farms  has 
embraced  selection,  mating  of  breeding  stock,  hatching,  and  rearing  of 
chickens.  These  matters  form,  as  it  were,  the  foundation  upon  which  the 
poultry-farmer  must  Iniild  his  year's  work  and,  to  a  large  degree,  his  future 
success.  But  unless  good  stock  and  good  breeding  are  followed  by  good 
rearing  after  the  chickens  leave  the  brooders,  failure  or  partial  failure  will 
result.  It  is  not  sufficient  that  we  secure  so  many  well-bred  chickens;  we 
must  grow  them  well,  or  good  breeding  will  avail  little. 

Complaints  have  been  heard  during  the  past  winter  that  pullets  have  not 
come  on  to  lay  as  well  as  might  have  been  expected.  Various  theories  have 
been  propounded  to  account  for  this,  but  the  question  of  development  does 
not  appear  to  have  entered  into  the  calculation  as  it  should  have  done.  The 
winter  has  been  cold  and  long,  and  this  is  calculated  to  have  been  a  factor 
in  retarding  laying  to  soine  extent;  but,  so  far  as  observation  over  a  large 
number  of  farms'  goes,  the  one  outstanding  cause  appears  to  have  been  the 
poor  development  obtained  in  the  pullets.  This,  unfortunately,  is  not  con- 
fined to  one  j'ear,  Imt  is  more  or  less  a  permanent  factor  occurring  in 
different  yards,  and  in  some  year  after  year.  There  is  no  better  evidence 
in  regard  to  the  part  good  development  plays  in  autumn  and  winter  laying 
than  that  afforded  by  the  last  three  laying  competition  results.  This  is 
referred  to  in  my  address  at  the  Hawkesbury  Agricultural  College  Poultry 
Farmers'  Conference,  where  it  was  shown  that  the  penniAg  of  birds  of  better 
physique  had  resulted  in  better  general  average  over  the  first  three  months  in 
the  proportion  of  40-3  to  25-8;  and  the  same  factor  had  apparently  increased 
the  general  average  over  all  first^year  sections,  from  184  to  206,  as  compared 
Avith  the  previous  plan  of  admitting  birds  regardless  of  development.  It  will 
therefore  be  seen  how  important  it  is  that  the  best  possible  development  be 
secured.  The  question  is :  How  is  this  development  to  be  obtained  ?  Firstly, 
by  proper  brooding;  secondly,  by  proper  feeding;  and  thirdly,  by  adequate 
housing  and  intelligent  management  of  the  chickens  during  their  entire 
period  of  growth  to  the  adult  stage.  One  of  the  greatest  weaknesses  in  the 
chain  of  factors  necessary  to  secure  good  development  is  at  the  point  where 
chickens  are  taken  from  the  brooders.  Chickens  that  have  been  accustomed 
to  heated  brooders,  of  whatever  kind,  should  not  be  removed  from  them 
at  too  early  an  age;  five  or  even  six  weeks  in  cold  weather  is  quite  early 
enough  to  take  them  away  from  the  warm  brooders  into  cold  houses.  It  is 
at  this  stage  that  thousands  of  chickens  receive  a  check  in  growth  from 
which  they  never  properly  recover;  not  to  mention  the  severe  losses 
experienced. 
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These  troubles  often  occur  through  transferring  the  chickens  from  the 

warm  brooders  to  open-fironted  poultry  houses.    What  is  required  is  a  stage 

between  these  two,  the  use  of  "  weaning  pens,"  where  the  chickens'  are 

broiight  froui  G  to  10  or  12  weeks  old.     The  pens  in  use  for  this  purpose 

at  the  Hawkesbiiry  Agricultural  College  are  enclosed  both  back  and  front, 

with  the  exception  of  10  inches  at  the  top  of  the  front,  which  is  wire-netted, 

iuid  the  size  of  the  houses  is  6  feet  by  8  feet,  with  yards  30  feet  by  8  feet. 

When  the  chickens  are  lirst  transferred  to  the  houses,  a  cover  board,  4  feet 

by  3  feet,  is  used  for  a  few  days.     This  can  be  placed  against  the  wall  of 

the  poultry  house  at  an  angle  of  about  45  degrees,  and  the  chickens  induced 

to  camp  under  it.     The  end  is  kept  clear  of  the  corner  by  about  G  or  8 

inches,  so  that  while  forming  a  cover  under  which  warmth  is  conserved, 

there  is  still  ample  ventilation  passing  over  the  chickens  to  carry  away  the 

bad  air  exhaled  by  them.  ^,  .  , 

Feeding  Gnickens. 

Another  cause  of  poor  development  is  faulty  or  insufficient  feeding. 
Many  of  the  so-called  labour-saving  methods  of  feeding  chickens  are  respon- 
sible for  poor  results.  An  attendant  who  is  not  prepared  to  make  six  or 
eight  visits  per  day  to  the  chickens,  whether  to  feed  or  not,  is  not  likely 
to  be  a  successful  chicken  rearer,  or  to  secure  the  necessary  good  development. 

Moist  mash,  when  properly  prepared,  gives  better  development  than 
feeding  on  all  dry  materials.  Pollard  and  bran  mixed  with  milk,  or  soup  for 
preference,  and  seasoned  with  salt,  makes  excellent  food  for  chickens.  From 
two-thirds  to  three-fourths  of  the  day's  feeding  may  consist  of  this,  while 
the  balance  can  be  chicken  mixture  up  to  G  weeks  old,  from  which  age 
wheat  and  crushed  maize  can  be  substituted  for  the  chicken  mixture. 

The  method  of  feeding  chickens  at  the  Hawkesbury  Agricultural  College 
is  to  start  to  feed  after  forty-eight  hours  by  giving  rolled  oats,  such  as  is 
nsed  for  breakfast  foods,  for  the  first  two  daj's;  this  is  followed  by  the 
above  mash  and  chicken  mixture.  The  proportion  of  bran  and  pollard 
forming  the  mash  will  vary  accordiug  as  to  whether  the  pollard  is  fine  or 
coarse;  the  main  thing  is  to  make  a  nice  crumbly  mash  (not  wet  or 
doughy)  ;  and  it  should  be  understood  that  1)ran  is  one  of  the  best  foods,  and 
is  not  inferior  to  pollard  in  food  value. 

The  following  will  be  found  a  guide  to  feeding  chickens: — 

First,  let  them  fast  for  forty-eight  hours;  next  two  days  feed  rolled  oats; 
six  feeds  per  day  to  6  weeks  old,  four  feeds  per  day  from  6  to  12  Aveeks,  and 
three  feeds  per  day  from  12  weeks  to  6  months. 

Good  succulent  green  food  should  lie  given  through  all  stages  from  two 
weeks  onward.     The  feeding  should  be  done  skilfully,  the  aim  being  to^ 
keep  the  chickens  always  keen  for  their  food,  while  at  the  same  time  giving 
plenty  of  it.  jj-ggp  |.jjg  Chickens  Developing. 

Another  practice  calculated  to  retard  proper  development  is  keeping  the 
chickens  shut  up  in  small  yards  longer  than  twelve  weeks.  After  this  age 
more  range  should  be  given,  and,  if  possible,  fresh  ground  and  a  change  of 
environment.  It  is  surprising  the  effect  these  factors  have  in  promoting 
development  and  building  up  n  robust  constitution. 
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Feeding  Adult  Poultry. 

With  the  present  rate  of  progress  that  is  taking  place  in  the  poultry 
industry,  some  scarcity  of  food-stuffs  other  than  wheat  and  maize  threatens 
to  become  a  factor  that  will  have  to  be  considered.  The  Under  Secretary 
and  Director  for  Agriculture,  Mr.  Valder,  had  something  to  say  on  this 
matter  at  the  recent  Poultry  Farmers'  Conference,  and  warned  them  to  be 
on  the  lookout  for  substitutes,  mentioning  the  possibilities  of  lucerne  in 
this  direction,  and  said  that  it  was  intended  to  carry  out  some  experiments 
to  determine  the  extent  to  which  lucerne  could  be  used  as  a  food  for  poultry. 
In  the  meantime  it  may  be  mentioned  that,  as  a  matter  of  practice,  we  know 
that  15  to  20  per  cent,  of  the  morning  mash  may  consist  of  lucerne  dust  or 
good  lucerne  chaff,  but  it  does  not  follow  that  any  lucerne  chaff  is  good 
enough.  The  writer  very  often  sees  lucerne  being  used  to  feed  poultry  that 
is  calculated  to  cause  poor  laying  results,  ill-health,  and  many  deaths.  It 
should  be  remembered  that  fair  average  samples  of  lucerne  chaff  contain 
somewhere  about  25  per  cent,  crude  fibre,  and  bad  samples  would  contain  a 
great  deal  more.  Fibre,  it  may  be  mentioned,  only  serves  to  clog  the- 
digestive  process,  without  giving  nourishment.  Poultry-farmers  will  be 
well  advised  when  using  lucerne  chaff  or  dust  to  be  careful  to  secure  good 
samples.  Many  of  the  supplies  of  so-called  lucerne  dust  contain  much  dead 
material,  and  are  little  else  but  machine-crushed  lucerne  stalk,  in  which 
the  fibre  content  is  very  great.  There  are  other  materials  which  will  help 
to  make  up  a  ration;  among  those  available  are  linseed  meal  and  coconut 
oilcake.  These  may  be  used  up  to  10  per  cent,  of  the  morning  mash,  while 
chaffed  green  lucerne  may  be  used  in  place  of  the  dry  article.  It  is  feared 
that  most  other  substitutes  that  might  be  suggested  are  prohibited  by  their 
high  cost. 


Pure  Seed  Maizk  for  Sale. 

The  Department  of  Agriculture  has  a  limited  amount  of  pure  selected  seed? 
maize  for  sale  for  the  coming  season,  both  for  grain  and  fodder  purposes,  as^ 
follows : — 


Variety. 


Seed  available  at — 


Railway  Station 
or  nharf. 


Improved  Yellow  Dent 

Learning 

Red  Hogan 

Early  Yellow  Dent 

Silvermine 

Funk's  Yellow  Dent 


Grafton  Experiment  Farm       ...  ...1  Grafton. 

Hawkesbury  Agricultural  College  ...i  Richmond. 

Glen  Innes  Experiment  Fann...  ...j  Glen  Innes. 

Yanco  Experiment  Farm  ...  ...!  Yanco. 

North  Bangaroo  Stud  Farm     ...  ...j  Canowindra. 


The  price  is  7s.  6d.  per  bushel  f.o.r.  or  f.o  b.  at  the  station  or  wharf 
mentioned.     Bags,  9d.  each  extra. 

As  the  supply  is  limited,  intending  purchasers  are  recommended  to  apply 
at  once  direct  to  the  respective  Experiment  Farms,  but  inquiry  should  be 
made  to  ascertain  whether  the  required  quantity  is  in  stock  before  remit- 
tance is  sent. 

All  orders  should  be  accompanied  by  remittance,  with  exchange  added  for 
cheques. 
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Agricultural  Bureau  of  New  South  Wales. 

REPORTS  AND  NOTICES  FROM  BRANCHES. 
.'NOTE. —  While  gladly  publishing  in  these  columns  the  views  of  members  of  the 
various  Branches  of  the  Agricultural  Bureau,  it   is  pointed  out  thai  the 
Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Bimbaya. 

A  meeting  of  this  branch,  was  held  on  19th  June,  when  an  interesting  dis- 
cussion took  place  on  the  seed  drill  versus  hand  sowing.  The  advantages 
claimed  for  the  seed  drill  (a  large  saving  in  seed,  a  more  uniform  depth  of 
sowing,  and  a  more  economical  distribution  of  manure)  were  conceded,  but 
the  actual  saving  on  a  small  acreage  was  considered  negligible  when  interest 
on  the  capital  invested  in  the  machine,  together  with  repairs  and  depreciation, 
were  pro^'^ded  for.  The  only  means  of  overcoming  this  objection  that  met 
with  favourable  consideration  lay  in  the  direction  of  joint  ownership.  By 
this  means  it  was  thought  that  one  or  two  machines  could  be  made  to  serve 
the  purpose  of  twenty  separately-owned  machines. 

Buckaroo. 

A  paper,  of  which  the  following  is  a  summary,  was  read  by  Mr.  S.  E. 
Elphinstone  to  members  of  this  branch  at  a  meeting  on  27th  April. 

Bek  Culture. 

There  are  few  branches  of  farming  which  need  closer  study  and  attention  than  bee- 
keeping, but  there  is  a  very  fair  thing  to  be  made  out  of  the  apiary,  providing  the  bees 
are  properly  looked  after. 

Generally,  in  this  district,  there  is  no  need  to  go  hunting  for  honey-producing  trees 
and  plants,  as  almost  anywhere  the  bees  will  do  very  well  if  properly  looked  after.  A 
sheltered  position,  handy  to  the  honey-room  or  the  building  in  which  it  is  proposed  to 
do  the  extracting,  must  be  selected.  My  idea  is  to  have  protection  from  the  south  and 
west,  with  the  hive  entrances  facing  either  north  or  east.  In  an  apiary  of  ten  or  twelve 
liives,  or  at  most  of  twenty  hives,  there  is  not  the  same  need  for  careful  planning  as  in  a 
large  apiary,  and  the>  best  arrangement  is  one  or  two  long  rows.  It  is  much  easier  to 
attend  to  the  hives  if  plenty  of  room  is  allowed  behind  them.  If  possible,  allow  6  feet 
between  each  hive  in  the  rows.  On  no  account  should  they  be  closer  than  4  feet  from 
centre  to  centre.  It  is  often  said  that  beehives  must  be  on  a  stand  with  legs,  so  as  to 
allow  some  means  of  protecting  them  from  ants;  but  all  my  hiv^es  are  within  3  inches 
of  the  ground  on  four  bricks,  or  else  on  concrete  bases,  and  I  have  no  trouble  with  ants. 
There  are  others  who  have  their  hives  on  stands  18  inches  liigh,  but  they  are  always 
complaining  of  the  ants.  SoUd  concrete  bases  have  many  advantages,  one  of  the  most 
important  being  that  if  the  bases  are  put  down  properly  the  hives  never  cant  over  and 
get  out  of  plumb.  Then  again,  the  concrete  prevents  mice  from  making  their  nests 
under  the  hive  and  raiding  the  combs  at  night  time. 

Since  the  Apiaries  Act  has  come  into  force  we  cannot  entertain  anything  but  movable 
frames  and  a  proper  box,  nor  should  we  ever  v^ash  to  revert  to  the  old  gin  cases  and  the 
breaking  up  of  the  combs  to  get  the  honey  out.  It  always  pays  to  buy  a  good  dove- 
tailed box  and  sohd  bottom  boards  and  covers;  but  with  the  tools,  sufficient  time,  and  a 
small  knowledge  of  carpentering,  a  very  good  hive  body  can  be  made  out  of  naj: htha  cases. 
It  is  very  important  to  have  the  bottom  box  or  brood  chamber  made  well,  and  free  from 
any  cracks  and  crevices.  Not  only  do  the  cracks  allow  cold  draughts  in  winter,  but  they 
make  it  easier  for  robbers  to  overcome  a  weak  colony.  It  is  a  great  comfort,  too,  to 
know  that  the  bees  only  have  the  one  entrance — and  that  in  the  front  of  the  hive — when 
the  hive  is  being  robbed. 

The  frames  should  be  factory-made,  and  the  Hoffman  pattern  is  the  most  popular 
atyle.  It  is  self-spacing,  with  V  and  flat  joints  on  the  sides,  wliich  allow  the  apiarist 
to  press  the  frames  tightly  together,  and  yet  to  know  that  they  are  the  right  distances 
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apart.  If  these  frames  are  i^ut  together  properly,  no  matter  which  way  they  are  put  in, 
they  will  have  the  V-edge  against  the  flat  edge  of  the  next  frame  at  each  end.  The 
frames  should  be  wired  with  at  least  three  wires  in  the  depth  of  the  9-inch  frame :  this 
prevents  the  combs  from  falhng  in  hot  weather,  and  also  strengthens  them  for  the  extractor. 
Comb  guides  will  be  found  necessary  to  ensure  that  the  bees  build  one  straight  comb  in 
each  frame,  and  not  across  the  whole  of  them  in  a  diagonal  fasliion.  Generally  it  will 
be  found  that  about  1  inch  of  moulded  wax  foundation  fastened  along  the  top-bar  of  the 
frame  will  give  this  desired  result,  but  I  always  Hke  to  use  a  full  sheet  of  foundation  in 
each  frame  with  the  wires  embedded  into  it. 

The  whole  of  the  outside  of  the  body  and  the  bottotn  boards,  and  both  sides  of  the 
cover,  should  receive  three  good  coats  of  the  best  oil  paint.  The  bees  should  be  transferred 
into  their  new  quarters  in  the  spring  or  during  the  summer  honey-How,  as  there  must 
be  a  fair  flow  of  honey  coming  in  to  allow  them  to  start  comb-building. 

Blacktown. 

The  Agricultural  Exhibition  held  by  this  branch  on  3rd  and  4th  May  was 
a  great  success.  The  Secretary  reports  that  approximately  a  sum  of  £300 
was  expended  in  advertising  the  district's  productiveness,  and  it  has  already 
been  decided  to  hold  a  three  days'  exhibition  at  Blacktown  on  13th,  l-ith  and 
1.5th  March,  next  year.  Promises  have  been  received  of  contributions 
amounting  to  no  less  than  £69  13s.  towards  the  expenses  in  connection  with 
next  year's  exhibition. 

The  number  of  members  at  Blacktown  }iow  totals  over  100,  and  the  branch 
is  to  be  congratulated  on  the  extent  of  its  operations. 

Cardiff. 

A  pruning,  demonstration  was  given  by  Mr.  W.  le  Gay  Brereton,  Assistant 
Fruit  Expert,  at  Mr.  A.  Barrett's  orchard  on  23rd  May.  Over  sixty  fruit- 
growers were  present,  and  keen  interest  was  exhibited  in  the  work  done. 

At  the  last  meeting  of  this  branch,  correspondence  from  the  Agricultural 
Department  was  read  relative  to  the  destruction  of  a  very  large  flying-fox 
camp  at  Martinsville.  The  branch  had  expressed  the  opinion  that  the  work 
of  destruction  could  not  be  regarded  as  a  local  one,  and  the  Department  had 
written  that  an  inspection  would  be  made  when  the  flying  foxes  returned 
about  December  with  a  view  to  trying  methods  of  destruction.  The  camp 
is  situated  within  flying  range  of  extensive  fruit-growing  districts. 

Clovass. 

A  meeting  of  the  above  branch  took  place  on  19th  .June,  general  business 

being  transacted.  ~       ,  . 

®  Coraki. 

A  meeting  of  the  above  branch  was  held  on  18th  June.  A  discussion  in 
connection  with  the  forthcoming  Coraki  show  occupied  a  considerable  part 
of  the  meeting.  Cotta  WaUa. 

A  meeting  of  the  above  branch  was  held  on  27th  May,  when  a  paper  on 
pasteurisation  was  given  by  Mr.  W.  A.  Smith. 

Cunningham. 

A  well-attended  meeting  was  held  on  28th  May,  when  a  lecture  was  given 
by  Mr.  E.  Breakwell,  B.A.,  B.Sc,  Agrostologist,  on  noxious  weeds. 
Six  new  members  were  enrolled. 

Noxious  Weeds. 
Mr.  Breakwell    said    that  owing  to  the  extremely  wet  seasons  of  the  last  few  jcars, 
weeds  and  thistles  threatened  to  take  possession  of  all  old  cultivation  lands.      The 
matter  was  therefore  of  the  greatest  importance.     Many  weeds  and  thistles  had  a  fodder 
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value,  bnt  generally  this  was  overestimated,  and  the  very  best  of  them  did  not  come  up 
to  the  grasses  or  leguminous  plants.  He  trusted  the  shire  and  municipal  councils  would 
make  destruction  compulsory.  The  Local  Government  Bill  that  was  ready  for  presenta- 
tion to  Parhamcnt  would  give  ample  authority.  About  fifteen  different  varieties  of 
weeds  were  dealt  with,  including  Wire  Weed  or  Hogweed,  St.  John's  Wort,  Paterson's 
Curse,  Stinkwort,  Wild  Mustard,  Dock,  Sorrel,  Variegated  Tliistle,  Black  Thistle,  Saffron 
Thistle,  Slender  Thistle,  and  Star  Thistle.  Other  varieties  were  mentioned  in  the 
discussion  which  followed. 

Mr.  H.  Hall  said  that  unless  uniti-d  action  was  taken  the  weeds  would  take  possession 
of  the  district. 

Mr.  B.  J.  Stocks  considered  noxious  weeds  had  depreciated  the  value  of  the  cultivated 
land  from  25  to  30  per  cent. 

The  Mayor  (Alderman  R.  J.  Kelly)  and  Alderman  Bembrick  mentioned  that  the 
Municipal  Council  had  spent  about  £30  a  year  for  the  last  five  years  in  cutting  weeds  on 
the  roads. 

Satisfaction  was  expressed  by  other  members  that  the  Shire  Council  had  now  taken 
the  matter  up. 

A  vote  of  thanks  to  the  lecturer  was  passed  by  acclamation  on  the  motion  of  Mr.  Rolfer 
(Chairman),  seconded  by  the  Mayor. 

A  meeting  was  held  on  21st  June,  when  general  business  occupied 
the  time. 

Glenorie. 

A  meeting  of  this  branch  was  held  on  25th  May,  the  Chairman  and  other 
members  of  the  Cattai  branch  being  present  to  discuss  the  question  of  pro- 
curing cheaper  farm  and  orchard  necessaries.  A  useful  conversation  took 
place,  which  it  is  hoped  will  be  productive  of  good. 

Holbrook. 

A  meeting  was  held  on  25th  May.  Mr.  Kendall  stated  that  on  the  Govern- 
ment experiment  plots  the  early  sown  wheats  were  now  up,  while  the  late 
varieties  and  four  samples  of  oats  would  be  sown  shortly. 

Lidcombe. 
A  well  attended  meeting  was  held  on  17th  June,  when  an  interesting  and 
instructive  lecture  was  given  by  Mr.  E.  Breakwell,  B.A.,  B.Sc,  Agrostologist, 
on  fodder  crops. 

Grasses  and  Fodder  Plants. 

Owing  to  the  fact  that  Lidcombe  is  not  a  dairying  or  pastoral  centre,  the  lecturer  gave 
a  somewhat  popular  account  of  the  work  the  Department  is  doing  in  this  direction. 

The  Departnient,  he  said,  was  carrying  out  work  with  both  introduced  and  native 
grasses,  and  was  obtaining  all  the  data  possible.  Introduced  grasses  were,  of  course, 
adapted  for  cultivated  pastures,  such  as  were  common  on  the  Coast  and  Tablelands. 
Native  grasses,  generally  speaking,  were  not  laid  down  in  cultivated  land,  and  to  obtain 
the  best  results  from  them,  careful  management,  such  as  subdivision  of  paddocks,  allowing 
the  grasses  to  seed,  and  thickening  up  the  pastures,  were  necessary.  Lantern  slides, 
illustrating  how  our  native  pastures  may  become  useless  and  unproductive  through  bad 
management,  were  shown. 

The  history  of  paspalum  was  briefly  related.  As  far  as  experience  went,  farmers 
were  very  divided  in  opinion  concerning  it,  some  maintaining  that  it  should  never  have 
been  introduced  into  the  country  owing  to  its  remarkable  aggressiveness,  and  others 
actuallj'  calling  it  a  godsend,  inasmuch  as  it  had  retrieved  pre\iously  hopeless  failures 
as  far  as  dairying  was  concerned.  New  locaUties  were  constantly  taking  up  the  grass. 
and  encouraging  its  growth.  It  was  now  in  favour  on  the  Tablelands,  in  elevated  districts 
as  high  as  Moss  Vale.  In  other  districts  many  farmers  that  formerly  had  been  strong 
adherents  of  paspalum  were  now  wavering  sonu'what.  and  were  reaUsing  that  a  change 
of  feed  was  desirable.  The  trouble  was  that  it  was  what  might  be  termed  '•  a  lazy  man's 
grass";  many  farzners  would  not  go  to  the  trouble  of  laying  down  an  area  of,  perhaps, 
more  palatable  and  nutritious  grasses  because  it  gave  them  more  work  and  expense  than 
paspalum. 
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Many  introduced  grasses  were  beingimproved  by  the  Department  by  means  of  selection. 
The  grasses  were  grown  in  plots,  and  were  kept  free  from  stock.  The  seed  of  the  best 
plants  was  harvested,  and  tiie  plots  were  extended  by  sowing  the  seed  of  these.  Results 
in  this  direction  were  very  promising,  not  only  in  this  State,  but  in  Canada  and  the  United 
States,  where  similar  worJs  was  being  carried  out.  Such  grasses  as  Phalaris  hulbosa,. 
the  Fescue  grasses,  Cocksfoot  and  Timothy  appeared  very  susceptible  to  improvement 
in  this  way.  In  addition,  the  Department  noted  any  grass  that  was  doing  well  in  foreign 
countries,  and  imported  and  tested  samples  of  the  seed.  Any  successful  sorts  were 
extended  to  plots  on  the  Experiment  Farms,  and  were  distributed  amongst  farmers  as 
much  as  possible.  Good  results  had  been  achieved  in  this  direction  with  Sudan  grass. 
and  Elephant  grass. 

As  regards  native  grasses.  New  South  AVales  had  a  rich  heritage  indeed.  There  were 
very  few  altogether  useless  native  grasses,  and  those  which  wei'e  a  httle  harsh  were 
extremely  hardy  and  drought  resistant — the  Spear  grasses  and  several  members  of  the 
Eragrostis  family  were  examples.  If  Australia  wished  to  maintain  her  superiority  as 
the  greatest  wool-producing  country  in  the  world,  every  pastorahst  would  require  to 
manage  his  pastures  with  greater  care  than  in  the  past.  The  Department  was  carrying 
out  experiments  with  a  view  to  determining  the  deterioration  that  takes  place  in  pastures 
by  means  of  overstocking,  and  the  methods  that  might  be  adopted  in  conserving  and 
improving  the  pastures.  There  were  certain  native  grasses  hke  Coolah  grass,  Warrego 
Summer  grass.  Native  Millet,  and  Danthonia  grasses  which  improved  under  cultivation,. 
and  experiments  were  being  conducted  as  to  the  practicabiUty  of  laying  down  pastures- 
of  these  grasses  in  wheat-growing  centres.  If  this  could  be  done,  wheat  farmers  would 
be  able  to  carry  more  sheep  on  their  areas  than  at  present.  It  was  possible  that  some 
introduced  grasses  hke  Rhodes  grass,  Sudan  grass,  and,  in  some  parts,  paspalum,  could 
be  utilised  in  many  inland  districts;  but,  generally  speaking,  the  native  grasses  could  not. 
be  excelled  for  permanence,  nutritive  quaUties.  and  endurance  under  stocking. 

In  addition  to  the  work  with  grasses,  the  Department  was  also  carrying  out  useful" 
experiments  in  connection  with  the  improvement  of  clovers,  saccharine  and  grain  sorghums, 
and  miscellaneous  fodder  plants.  Reference  might  be  made  to  Cliihan  clover,  the  first 
red  clover  which  had  been  successfully  grown  at  Hawkesbury  Agricultural  College,  and 
which  was  in  favour  throughout  the  Tablelands  and  Coast.  Ladino,  an  improved  form 
of  White  clover.  Spineless  Burr  trefoils  and  Subterranean  clover  were  also  receiving 
attention.  Sorghums  laid  themselves  open  to  considerable  improvement  by  selection, 
and  the  results  from  the  work  were  already  very  promising.  The  attention  of  jwidtry 
farmers  in  the  Lidcombe  district  might  be  directed  to  some  of  the  grain  sorghums.  These 
were  largely  grown  in  the  United  States  of  America  for  food  for  stock  of  all  kinds  and  for 
poultry.  Although  it  was  doubtful  whether  it  would  pay  poultry  farmers  to  grow  these 
sorghums  for  food,  thej'  could  be  tried  on  a  small  scale,  and  the  poultry  people  might 
then  form  their  own  opinion  on  the  matter.  Packets  of  seed  of  these  sorghums  were- 
distributed,  and  also  the  seed  of  any  grasses  which  members  might  have  liked  to  try. 
The  lecturer  concluded  with  a  short  reference  to  the  manner  in  which  the  spread  of  noxious 
weeds  was  seriously  affecting  good  farming,  and  the  urgent  need  for  legislation  to  deal 
with  the  matter. 

Matcham. 

A  meeting  of  this  branch  was  held  on  2.5th  May,  when  discussions 
took  place  on  "  Eotation  of  Vegetable  Crops  "  and  "  Woolly  Aphis."  A 
spray  giving  good  results  locally  in  connection  with  the  latter  is  a  red  oil,. 
1  in  20,  with  \  lb.  washing  soda  to  the  gallon. 

Miranda. 

At  a  meeting  of  the  above  bra  ch  on  29th  April,  the  question  "Why  do  we 
not  get  eggs  in  autumn  and  winter? "  was  discussed  in  various  aspects.     The 
hall  was  crowded,  about  130  members  being  present. 
Autumn  and  Winter  Eggs, 

Mr.  C.  E.  Payne  opened  the  discussion.  He  could  not  understand  why  he  did  not 
get  eggs,  as  his  birds  were  receiving  the  same  treatment  as  in  previous  years  when  he 
was  most  successful. 

Mr.  A.  J.  Burton's  opinion  was  that  the  ever-changing  quahty  of  the  pollard  was. 
responsible  for  constant  changes  in  the  balance  of  the  ration.  He  also  opined  that  to 
get  favourable  results  from  pullets,  they  must  be  domiciled  in  their  laying  quarters  a 
reasonable  time  before  commencing  to  lay. 
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Mr.  R.  E.  HowcEOFT  contended  that  to  produce  eggs  at  that  particular  time  of  the  year 
they  must  feed  heavily.     Ho  gave  a  detailed  account  of  how  to  feed  for  favourable  results. 

Mr.  E.  W.  Phillips  said  that  after  making  a  comparison  of  the  habits  of  the  jungle 
fowl  and  the  domesticated  fowl  of  to-day,  and  assuming  that  the  feeding  was  right,  he 
had  come  to  the  conclusion  that  the  failure  of  so  many  poultry  farmers  to  produce  \vinter 
-eggs  was  due  to  faulty  housing  with  a  tendency  to  overcrowding,  which  was  particularly 
detrimental  to  the  laying  hen.  The  perches  should  be  at  least  3  feet  from  the  front  of 
the  house,  and  there  should  be  a  liberal  allowance  of  perch  room  for  each  hen. 

Departmental  Note. — Mr.  J.  Hadlington.  Poultry  Expert,  commenting  on  the  above 
discussion,  remarks'that  the  main  factors  governing  autumn  and  winter  egg-production 
do  not  appear  to  have  been  discussed.  They  arc,  the  time  the  pullets  should  be  hatched 
and  the  development  that  must  be  obtained  to  get  pullets  to  lay  at  that  period.  Unless 
pullets  are  suflHciently  well  developed  and  start  to  lay  before  the  cold  weather  sets  in, 
they  rarely  do  much  good  until  July.  The  change  of  pollard  would  not  necessarily 
affect  the  balance  of  the  ration,  for  the  difference  in  the  food  value  of  coarse  and  fine 
pollard  would  not  be  material,  nor  would  even  the  difference  on  analysis  between  ordinary 
pollard  and  bran,  though  bad  pollard  might  do  it.  The  references  to  housing  and  to 
domicihng  the  hens  in  their  winter  quarters  well  in  advance  of  laying,  touched  material 
points. 

Moss  Vale. 

Some  months  ago,  Mr.  Orwell  Phillips  presented  a  silver  shield  as  a  trophy, 
to  be  competed  for  annually  by  branches  of  the  Agricultural  Bureau  which 
staged  exhibits  repre^^entative  of  their  districts  at  the  Berrima  District  Show. 
The  shield  was  won  on  the  first  occasion  by  the  Moss  Vale  branch,  and  the 
pleasing  ceremony  of  handing  it  over  to  the  Chairman  (Mr.  L.  T.  Badgery) 
took  place  at  Moss  Vale  on  the  "Jith  Jane.  The  presentation  was  made  by 
Mr.  T.  H.  Throsby,  President  of  the  Berrima  District  A.  H.  and  T.  Society, 
who.se  congratulations  were  supplemented  by  several  other  gentlemen,  in- 
-cluding  representatives  of  the  other  competing  branches.  Appreciation  of 
Ml".  O.  Phillips'  generous  gift  was  unanimously  expressed,  and  hints  were 
dropped  of  keen  competition  at  the  next  show. 

Narellan. 

A  pruning  demonstration  was  given  under  the  auspices  of  this  branch  on 
23rd  May  by  Mr.  J.  T.  Moody,  Assistant  Fruit  Expert.  The  attendance  was 
Mghly  satisfactory,  and  keen  interest  was  taken  in  the  methods  of  pruning 
advised.     Mr.  D.  Asimus  made  his  orchard  available  for  the  purpose. 

Nimbin. 

A  meeting  of  this  branch  was  held  on  25th  May,  when  a  lengthy  discussion 
on  the  cross-breeding  of  pigs  took  place. 

Penrose-Kareela . 

A  meeting  took  place  on  8th  June.  A  discussion  took  place  on  woolly  aphis, 
and  general  business  was  also  transacted. 

Quaker's  Hill. 

A  lecture  was  delivered  by  Mr.  H.  E.  LafEer,  Viticultural  Expert,  before 
this  branch  on  25th  May. 

The  growing  of  table  grapes  for  the  Sydney  market  was  advocated,  the 
geographical  position  of  Quaker's  Hill  and  closer  settlement  both  being  in 
keeping  with  the  production  of  that  class  of  grape.  Subsoiling  would  be 
necessary  on  account  of  the  stiff  nature  of  the  soil.  The  correct  method  of 
planting  was  indicated  on  the  blackboard.     Pruning  to  ensure  shape  and 
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vigour,  manuring,  draining,  cultivating  and  laying  out  a  vineyard  were 
dealt  with  in  turn.  The  varieties  advocated  were  : — Black  :  Black  Muscat, 
Muscat  Hambro,  Black  Hamburg.  White  :  Doradillo,  Belas-Blanco.  Valeney, 
Daria,  Ohanez.  The  vines  should  be  planted  9  feet  between  the  rows,  and 
8  feet  apart  in  the  rows.  For  winter  swabbing  for  Black  Spot,  a  10  per  cent^ 
mixture  of  sulphuric  acid  with  water  was  advocated. 

Springside. 

A  meeting  of  this  branch  was  held  on  21st  May.  A  paper,  of  which  a 
summary  follows,  was  read  by  Mr.  Smith. 

Keeping  Bees  for  Profit. 

The  farmer  who  desires  to  keep  bees  for  profit  has  three  main  points  that  he  must 
consider:  First,  good  hives  and  fittings ;  second,  the  class  of  bees;  third,  some  knowledge 
of  their  habits  and  diseases. 

In  this  district,  where  cold  winters  are  prevalent,  a  good  dove-tailed  hive  body,  con- 
structed of  not  less  than  1-inch  timber,  and  suitably  roofed,  should  be  used.  A  coat  of 
paint  should  also  be  added.     A  warm  home  is  then  assured. 

There  are  many  breeds  of  bees  to  select  from,  but  two  only  are  worth  taking  into  con- 
sideration. These  are  the  Cyprian  and  the  Italian.  The  Cyprian  is  a  golden  bee,  and  an 
excellent  honey  gatherer;  she  defends  her  home  well,  but  she  has  the  objectionable  habit 
of  stinging  on  any  or  no  provocation.  The  Italian  is  an  excellent  bee,  and  although 
supposed  to  have  three  gold  bars,  the  colour  is  not  so  brilliant  as  many  imagine,  so-called 
Italian  bees  being  merely  a  cross  between  Cyprian  and  Black.  The  Italian  bee  is  a  good 
honey  gatherer,  works  later  in  the  year  than  the  Black  and  defends  her  store  well,  but 
is  a  robber.  Hence,  when  working  among  them  do  so  quickly,  and  close  the  hive 
against  robbers. 

The  worst  disease  that  attacks  bees  is  foul-brood.  It  is  infectious,  and  should  robber 
bees  enter  an  infected  hive,  they  are  sure  to  carry  it  home.  It  is  recognised  by  the  brood 
cells  turning  dark  in  colour  and  having  a  sunken  appearance.  In  the  later  stages  the 
hive  gives  off  a  smeU  like  glue.  The  best  means  to  eradicate  it  is  to  burn  bees,  honey, 
and  comb  and  frames.  Pour  kerosene  on  the  inside  body  of  the  box  and  then  burn  it 
off.  Chilled  brood  is  often  taken  for  foul-brood.  This  is  caused  by  exposing  the  hives 
when  weather  is  too  cold. 

The  wax  moth  is  sometimes  a  pest,  and  the  best  method  is  to  prevent  him  getting  a 
hold  by  having  well-painted  boxes. 

In  conclusion,  don't  worry  the  bees.  Do  all  necessary  work  promptly  and  carefully, 
and  always  remember  that  one-half  of  the  game  is  to  know  how  to  leave  them  alone. 

St.  John's  Park. 

At  the  April  meeting  a  lecture  was  given  by  Mr.  J.  C.  Scott,  of  which  a- 
summary  follows. 

Breeding  and  Brooding  Layers. 

Owing  to  the  prices  of  material  and  the  difficulty  of  getting  supphes.  breeders  would 
have  to  adopt  the  flock  system  of  mating  for  some  time  to  come  if  they  intend  to  increase 
their  flocks.  Small  yards  were  a  menace  to  the  health  of  the  birds;  and  it  was  desirable,, 
if  the  flock  system  was  adopted,  to  cut  out  some  of  the  partitions,  making  large  yards, 
so  that  the  male  birds  would  have  opportunity  for  free  movement,  thereby  ensuring 
better  fertihty. 

Hens  that  moulted  early,  say  in  February  or  March,  were  laying  again  by  June,  which 
meant  that  they  would  be  good  birds  for  the  breeding  pen.  Late  moulters  were  more  profit- 
able as  layers,  but,  unfortunately,  they  moulted  just  as  the  breeding  season  commenced, 
and  no  chickens  could  be  expected  from  them  until  the  middle  of  September.  This  forced 
the  breeder  to  breed  from  pullets  in  order  to  ensure  sufficient  chickens  in  time.  Providing 
the  pullets  had  been  hatched  not  later  than  August,  and  if  they  had  been  well  matured, 
and  had  started  laying  early,  nothing  need  be  feared.  This  referred  only  to  one  year 
however,  for  it  was  unwise  to  breed  from  pullets  that  had  themselves  been  bred  from 
pullets.  It  was  much  better  to  breed  two  years  in  succession  from  the  same  birds — 
one  year  as  pullets  and  the  second  as  hens,  after  culling  and  after  the  moult  was  over^ 
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The  keeping  of  birds  through  the  moult  was  a  heavy  drain  on  the  jjouhry  keeper;  but  i£ 
this  method  was  adopted,  it  would  only  be  necessary  to  keep  the  hens  thro>igh  the  moult 
every  second  year.  Cockerels  for  breeding  should  be  hatched  not  later  than  the  middle 
of  August.  June  was  early  enough  to  mate  up,  and  the  middle  of  July  was  time  enough 
to  set  the  first  machine.  With  fair  brooder  treatment,  early  August  birds  would  mature 
as  soon  as  July  hatched  ones.  Faulty  brooder  equipment  compelled  people  to  put  eggs- 
in  the  incubator  when  they  were  worth  2s.  to  ?s.  Cd.  per  dozen,  so  that  the  chickens 
might  be  forward  enough  to  lay  in  the  autumn.  No  chickens  should  be  hatched  after 
September.  He  believed  in  the  open-fronted  brooder  house,  providing  each  box  had  a 
roomy  nursery  of  at  least  12  inches  high,  4  feet  x  2  feet,  the  brooder  to  be  of  the  same 
dimensions.  He  believed,  too,  in  runs  under  cover  until  all  chicks  were  six  weeks  old ; 
after  that  as  much  room  as  possible. 

Depaktmental  Note. — Mr.  Hadlington's  opinions  on  brooding  questions  appeared 
in  the  poultry  notes  for  July. 

At  a  subsequent  meeting,  which  was  also  well  attended,  a  very  interesting 
lecture  was  delivered  by  Mr.  A.  E.  J.  Anderson,  of  the  Lidcombe  branch,  on 
propagation  methods. 

Tallawang. 

The  following  report  on  manurial  trials  with  Sudan  grass,  conducted  at  the 
public  school  under  the  auspices  of  the  branch,  is  furnished  by  the  Secretary, 
Mr.  S.  E.  Hinder. 

Manurial  Trials  with  Sudan  Gk4.ss. 

In  the  main,  the  experimental  work  with  this  fodder  grass  carried  out  by  the  pupils 
of  the  school  under  my  charge  during  the  season  just  concluded,  continued  the  work 
referred  to  in  the  Agricultural  Gazette,  September,  1917,  page  619. 

So  far  as  the  hay  weights  per  acre  are  concerned,  the  results  now  under  review  do  not 
appear  to  be  good  in  comparison  with  those  recorded  last  year.  This  is  attributable  to 
two  causes;  first,  the  dry  summer,  and  second,  the  low  rate  of  seeding  employed  through- 
out. A  uniform  sowing  of  10  lb.  per  acre  was  adopted,  but  in  future  I  would  use  nearly 
double  that  rate.  Thanks  are  due  to  Mr.  H.  C.  Wood,  of  Gosford  Farm  Home  for  Boys, 
for  a  suppl}'  of  seaweed  ash,  and  to  Mr.  F.  B.  Guthrie  for  an  analysis  of  the  ash,  which 
latter  showed  an  equivalent  of  5  per  cent,  of  sulphate  of  potash. 

The  plots  were  sown  by  the  boy  pupils  on  20th  October,  since  when  the  rainfall 
has  been  as  follows: — October  65  points,  November  438,  December  211,  January  165,. 
February  85,  March  48,  April  105,  May  55. 

The  following  are  the  yields  of  hay  obtained  per  acre  : — 


Sown  at  16  lb.  per  acre,  unmanured — 

Acclimatised  seed 

Introduced  seed    ... 
Sown  at  10  lb.  per  acre — 

Unmanured 

50  lb.  No.  8  Fertihser       

75  „    No.  8  „  

100  „    No.  8         „  ...         

100  „    No.  10       .,  

50  ,,    Seaweed  ash 

30  ,,    Seaweed  ash  and  30  lb.  No.  1 0  Fertiliser 

10  tons  Stable  manure     ... 


1st  Cut. 

2nd  Cut. 

tons 

cwt. 

tons 

cwt. 

10 

0 

16 

6 

0 

10^ 

2 

0 

8 

1 

5 

0 

8 

5 

0 

15 

14 

0 

10 

IS 

0 

H 

2 

9 

0 

16 

2 

7 

0 

13  J 

1 

7 

0 

13 

There  is  a  marked  variation  in  these  results,  which  it  would  be  hard  to  account  for, 
particularly  as  a  germination  test  showed  an  average  of  96  per  cent. 

The  response  to  the  inclusion  in  the  fertihser  of  seaweed  ash,  for  the  sake  of  its  potash 
content,  is  worthy  of  note. 

It  might  be  remarked  also  that  the  soil  would  be  classed  as  poor  for  wheat. 
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In  addition  to  the  above  tests  carried  out  in  the  school  area,  an  area  of  shghtly  under 
-a,  quarter  of  an  acre  was  sown  as  a  palatability  test.  This  experiment  was  sown  in  a 
paddock  of  choice  wheat  land  in  the  middle  of  November,  and  the  growth  was  remarkable. 
The  sheaves  when  cut  on  the  1st  February  were  on  the  average  well  over  7  feet  high, 
and  I  personally  measured  two  or  three  over  8  feet. 

After  once  tasting  the  grass,  milking  cows  and  plough  horses  preferred  the  grass  far 
before  the  natural  herbage,  eating  it  right  to  the  ground.  Pigs,  however,  showed  no 
Jiking  for  it. 

Maize  Trials. 

.Mr.  Hinder  also  reports  concerning  certain  maize  trials  conducted  at  Tallawang. 

Seed  of  five  varieties  was  supplied  by  the  Department  of  Agriculture,  viz.,  Boone 
-County,  Learning,  Silvermine,  Reid's  Early  Dent,  and  Funk's  Yellow  Dent.  In  addition, 
.seed  of  Hickory  King  was  purchased  from  the  Department,  and  two  local  unnamed 
varieties  were  tried.  In  order  that  the  Hickory  King  crop  sown  at  the  school  might  be 
kept  pure,  I  arranged  with  two  local  farmers  to  put  the  other  varieties  in  as  indicated. 

On  the  farm  of  Mr.  G.  Ijincoln,  the  soil  was  a  rich  chocolate  loam,  and  sowing  took 
place  on  29th  October,  and  the  maize  was  harvested  on  25th  May.  The  rainfall  here  was  : 
November  438iV  points.  December  21U.  Januarv  165.  February  85,  March  48,  and  April 
105.  "  -  .  , 

At  Mr.  W.  Tranter's  farm  the  soil  was  a  sandy  loam.  The  seed  was  sown  on  4th  October, 
and  the  crop  was  harvested  on  4th  April.  The  rainfall  was  : — October  275  points, 
November  438,  December  211.  January  Ifi.").  P^ebruary  8!>.  and  March  48. 

The  results  were  :  — 


A'ariety. 

Mr.  G.  Lincoln. 

Mr.  W. 

Trauter. 

Hickory  King 

ent 

De7it            

bus.     lb. 
18     48 
18    22 
18    22 
12     53 

bus. 
19 

lb. 
44 

Leaminc 

Local 

.     18 
16 
15 
15 

48 
40 

Reid's  Early  11 

54 

Funk's  Yellow 

47 

It  is  interesting  to  add  that  in  the  boys'  competition  plots,  using  fertiliser  on  a  very 
^oor  soil.  Hickory  King  yielded  to  27  bus.  48  lb.,  the  other  varieties  not  being  tried. 

Tallong. 

A  meeting  of  the  above  branch  was  held  on  6th  July.  A  lecture  was  given 
hj  Mr.  Lambeth  (Wingecarribee  Shire  Clerk)  on  book-keeping  on  the  farm. 

Thyra-Bunaloo. 

At  a  meeting  on  25th  May,  a  paper  was  read  by  Mr.  P.  W.  Sinclair,  from 
Tvliich  the  following  is  extracted  : — 

The  Cause  of  Mortality  amongst  Y'ouno  Sheep  last  Season. 

In  my  opinion,  the  great  mortality  amongst  young  sheep  during  the  season  1917-18 
was  due  to  the  prevalence  of  what  is  known  as  lung-worm.  This  was  brought  on  by 
the  long  wet  season,  causing  the  grass  to  be  rank  and  of  little  vahie  as  a  nourishing  food 
for  sheep  with  their  milk  teeth,  by  overstocking,  and  by  sheep  becoming  infected  from 
the  tanks  they  drank  from.  When  the  lung-worm  is  rampant,  stomach  and  intestinal 
worms  will  always  be  found.  These  worms  cause  scouring  and  loss  of  condition  to  the 
sheep  through  the  worms  absorbing  all  the  nourishment  out  of  the  feed  and  poisoning 
the  system. 

The  symptoms  of  lung-worm  trouble  are  a  bad  cough  and  discharge  from  the  nostrils, 
caused  principally  by  the  worm  setting  up  an  irritation  in  the  bronchial  tubes,  which 
affects  respiration.  This  causes  a  discharge  from  the  nostrils,  and  the  whites  of  the  eyes 
become  very  pale  in  colour  instead  of  being  bright  and  streaky,  like  little  veins.       If 
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eheep  that  are  badly  affected  are  driven  hard, they  will  often  be  seen  to  stagger  and  drop 
down  as  if  dead.  Tliic  is  caused  by  the  sheep  getting  warm  and  the  worms  wxigglinir 
about  in  the  windpipe.      If  left  to  itself  the  sheep  will  often  eventually  recover. 

If  a  post-mortem  examination  is  made  of  a  sheep  affected  with  lung-worm,  long  thread- 
like worms  of  a  red  colour  will  be  found  at  the  base  of  the  windpipe.  The  examination 
must  be  a  close  one,  or  the  worms  will  be  missed. 

The  only  way  to  deal  with  sheep  with  this  trouble  is  to  di'cnch  them  two  or  three 
times,  and  to  put  them  in  a  fresh  paddock,  if  possible,  where  they  can  get  a  good  Uck. 

There  are  many  preparations  in  the  shape  of  drenches  and  pills,  and  some  of  the  com- 
mercial ones  are  good,  but  I  have  found  that  arsenic  and  Epsom  salts  give  the  best  results. 
All  you  have  to  do  is  to  put  the  sheep  in  the  yard  the  night  before  drenching,  and  keep 
them  there  for  two  hours  after  drenching. 

A  good  lick  can  be  made  by  mixing  with  a  bag  of  salt  5  per  cent,  of  sulphate  of  iron, 
some  Epsom  salts,  and  a  little  turpentine.  The  last  maj-  be  left  out  if  there  is  difficulty 
in  getting  the  sheep  to  take  it. 

Valla. 

A  meeting  took  place  ou  oth  June,  when  Mr.  P.  G.  Hampshiie,  Dairy 
Instructor,  delivered  a  lecture  on  the  care  of  cream.  There  was  a  good 
attendance  of  members,  who  fully  appreciated  the  instructive  address. 

Windsor. 

The  members  met  on  21st  June,  when  a  paper  was  read  by  Mr.  Smith. 
The  following  paragraphs  are  from  it. 

Citrus  Ci'LTURt'. 

Before  commencing  to  plant  at  all.  tind  out  what  varielies  thrive  in  your  particular 
district,  and  plant  only  three  or  four  of  the  most  suitable.  This  necessary  and  most 
valuable  information  is  best  obtained  from  more  experienced  local  growers. 

Having  made  your  choice  as  to  varieties  to  be  planted,  endeavour  to  obtain  well  gro%vn 
trees  from  a  nurseryman  whose  trees  can  be  recommended  as  being  true  to  name. 

There  are  two  seasons  in  the  year  when  citrus  trees  may  be  planted- — autumn  and 
spring.  The  autumn  planting  I  would  recommend  for  positions  that  are  comparatively 
free  from  frosts,  as  the  trees  then  get  a  root-hold  during  the  winter,  and  will  be  ready  to 
jump  off  with  the  warmth  of  spring.  In  positions  less  favoured  by  cUmatic  conditions, 
the  planting  may  well  be  left  until  the  spring.  To  make  a  start  with  the  planting,  first 
open  a  hole  right  around  the  stake  with  a  shovel  or  pronged  hoe,  lea\'ing  it  slightly  higher 
in  the  centre  to  give  the  roots  a  downward  tendency.  Before  placing  the  tree  in  position 
cut  back  any  very  long  or  damaged  roots,  but  without  exposing  the  roots  for  any  length 
of  time.  Place  the  tree  in  the  hole  already  made,  with  the  trunk  about  3  inches  from 
the  stake  and  on  the  side  opposite  from  whence  the  most  severe  winds  come;  sjiread 
out  the  roots  into  as  natural  positions  as  possible.  After  pulUng  in  sufficient  of  the 
loose  moist  soil  to  cover  the  roots,  raise  the  trunk  of  the  tree  two  or  three  times  to  allow 
the  earth  to  fall  in  closely  around  the  roots,  and  then,  holding  the  tree  in  an  upright 
position,  make  the  ground  firm  round  the  tree  with  the  foot.  Pull  in  the  remainder  of 
the  earth  and  leave  it  loosely  raked  over. 

Care  should  be  taken  not  to  plant  the  tree  too  deeplj- ;  leaving  the  old  graft  about  an 
inch  above  the  surface  will  be  foinid  about  right.  At  the  end  of  the  planting  make 
each  tree  secure  to  its  stake  with  a  piece  of  soft  rope  or  stringybark,  or  something  that 
will  not  cut  the  bark  of  the  tree.  At  the  same  time  cut  the  tree  well  back,  as  a  lot  of  the 
roots  wiU  have  been  left  in  the  nursery. 

To  deal  with  the  cultivation  of  the  trees  I  mil  take  the  month  of  Jiuie  as  starting  the 
orchardist's  work  for  the  year.  During  this  month  I  consider  the  first  ploughing  should 
be  made,  and  the  soil  left  to  lie  in  the  rough,  unless  the  season  be  unusually  dry,  in  wliieh 
case  it  could  with  advantage  be  harrowed  down.  Following  this,  a  cross-ploughing 
should  be  made  and  the  trees  chipped.  All  this  should  be  completed  by  the  end  of 
August,  so  that  the  trees  may  be  given  every  opportunity  to  set  their  crop. 

As  the  rainfall  during  the  spring  and  summer  months  is  usually  only  light,  I  woidd 
suggest  keeping  an  eye  on  moisture  conservation  ;  after  each  fall  of  rain  the  harrow  should 
be  run  over  the  ground.  This  will  be  found  sufficient  while  the  ground  is  cleai  (as  it 
now  should  be),  and  at  the  same  time  will  not  disturb  the  young  roots  which  are  feeding 
the  tree.  With  the  approach  of  warmei'  weather  summer  grass  will  make  an  apjiear- 
ance,  but  this  can  be  kept  in  check  by  regular  cultivation.  A  reversible  disc  harrow 
in  ground  comparatively  free  from  stone  will  be  found  a  most  useful  implement  for  the- 
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purpose,  or  in  stony  ground  a  spring-tooth  harrow  will  do  good  work;  but  either  of  these 
tools  will  be  found  inadequate  if  the  season  is  abnormally  wet,  and  the  grass  obtains  a 
firm  roothoid,  in  which  case  the  plough  will  have  to  be  resorted  to.  However,  I  am  not 
an  advocate  of  ploughing  at  all  during  the  summer  months  if  it  can  pos:iibly  be  avoided. 

As  the  seasons  go  round  and  autumn  approaches  I  would  suggest  departing  from  intense 
cultivation,  and  allowing  the  ground  to  grow  something  for  the  trees  to  feed  on  during 
the  following  season.  This  end  may  be  accomplished  in  various  ways.  Where  summer 
grass  is  plentiful,  I  consider  it  a  good  method  to  let  it  grow  after  the  end  of  February, 
let  it  come  to  maturity  and  lie  on  the  ground  for  ploughing  in  about  June  or  July.  Of 
course,  there  is  a  certain  amount  of  risk  involved  with  this,  as  with  any  cover  crop.  If 
a  green  crop  is  to  be  planted,  the  end  of  February  or  March  will  be  a  good  time  to  get  it 
in.  Grey  field  peas  is  one  of  the  best  crops  for  the  purpose ;  it  will  supply  an  abundant 
growth  of  stufiE  of  a  kind  that  is  easily  dealt  with  later  on. 

Successful  green  cropping  in  the  orchard  is  only  practicable  while  the  trees  are  small.  , 
With  larger  trees  a  better  plan  would  be  to  grow  the  stuff  elsewhere  and  cart  it  into  the 
orchard.  If  you  have  the  necessary  conveniences,  the  three  months  of  autumn  can  be 
most  profitably  spent  carting  on  soil  or  bush  scrapings,  or  other  matter  that  will  supph' 
nourishment  to  the  trees.  It  is  generally  recognised  that  the  majority  of  holdings  in 
this  district  on  which  citrus  fruit  is  grown  are  naturally  very  deficient  in  humus,  and  this 
mist  be  s.ipplied  in  one  form  or  another. 

At  the  same  time  I  do  not  wish  to  lay  down  hard-and-fast  rules ;  that  is  quite  impossible, 
■owing  to  irregular  climatic  conditions. 

Discussion. ^ — In  the  discussion  that  followed,  the  principal  point  raised  was  what  was 
the  proper  time  to  plough. 

Mr.  Argent  said  that  he  preferred  spring  time.  He  had  ploughed  for  two  years  in 
saccession  during  June,  and  had  left  ifnploughed  a  portion  of  his  orchard,  with  the  result 
that  the  unploughed  portion  was  far  the  better  looking,  the  ploughed  having  lost  all  its 
lustre  and  a  number  of  trees  having  actually  died. 

Mr.  Alex.  Smith  said  that  in  all  probability  the  situation  of  the  ploughed  area  was 
inclined  to  be  damp,  and  that  the  trees  being  younger  than  those  unploughed,  they  would 
feel  the  effects  of  the  excessive  moisture  during  the  recent  two  very  wet  seasons. 

Several  members  said  that  ploughing  during  winter  had  been  to  them  the  most  pro- 
fitable, as  it  conserved  moisture  and  materially  sweetened  the  soil.  ' 

Ploughing  and  leaving  in  the  rough  was  generally  approved  of  as  being  the  best  practice, 
owing  to  it  being  a  safeguard  against  damage  by  heavy  falls  of  rain  during  the  winter 
months. 

Regular  cultivation  during  the  summer  months  was  also  deemed  the  best  practice. 

Woonona. 

A  meeting  of  about  sixty  members  of  this  branch  was  held  on  11th  June, 
and  a  discussion  took  place  in  connection  with  the  next  annual  show  to  be 
held  by  this  branch  in  January  next. 

A  paper  was  also  read  by  Mr.  Frank  Catt  on  the  diseases  affecting  plants 
and  fruit  trees. 

Yurrunga  and  Avoca. 

A  well-attended  meeting  took  place  on  14th  June,  and  an  interesting  and 
instructive  lecture  was  given  to  an  appreciative  audience  by  Mr.  E. 
Breakwell,  B.A.,  B.Sc,  Agrostologist.     A  summary  of  the  lecture-follows  : — 

Grasses  and  Fodder  Plants  for  Moss  Vale. 

In  considering  the  grasses  and  fodder  plants  suitable  for  Moss  Vale  district,  one  had 
to  bear  in  mind  that  Moss  Vale  had  an  extremely  long  winter  and  mild  summer. 
Enghsh  grasses  would  be  successful  were  it  not  for  the  dry  summer  which  the  district 
often  passed  through.  Such  well-known  grasses  as  Rye  and  Timothy  were  most  valuable 
if  they  could  be  grown  in  the  more  sheltered  locahties.  Generally  speaking,  however, 
one  had  to  look  farther  afield,  and  fortunately  the  Agricultural  Department  had  a  certain 
amount  of  data  to  work  upon  in  this  respect.  Grass  plots  had  been  successfully  estab- 
lished at  the  Mittagong  Industrial  Farm  Home,  and  after  a  ])criod  of  two  years  such 
grasses  as  Phalaris  bulbosa.  Tall  Oat  grass  {A vena  elc^tior),  Cocksfoot,  Giant  Fescue 
(Festuca  arundinacea),  Kentucky  Blue  grass,  and  Chihan  clover  were  doing  very  well 
i  ndeed.     There  were  certain  other  grasses  and  clovers  which  had  not  been  sown  there. 
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but  which,  judging  by  the  experience  in  locahties  with  conditions  siniikr  to  those  of 
Moss  Vale,  should  do  well  in  the  district.  Mention  might  be  made  of  Bokhara  clover, 
Danthonia  semiannularis,  W'esternwolth's  Kye  grass,  and  certain  native  grasses  which 
probably  required  a  cover  crop  to  ensure  their  successful  germination. 

The  more  important  grasses  and  fodder  plants  were  briefly  described. 

Cocksfoot  grass  was  sufficiently  well  known  to  most  farmers.  It  required  a  fairly 
heavy  sowing,  or  to  be  mixed  with  other  grasses,  such  as  Rye  grass  or  Clover,  to  diminish 
its  tussocky  habit.  As  in  all  other  grasses,  the  preparation  of  the  land  and  the  manage- 
ment of  the  pasture  for  the  first  year  or  two  had  ever3^thing  to  do  with  the  success  of  the 
pasture.  The  land  should  be  well  cultivated  and  as  free  from  weeds  as  possible,  and  care 
should  be  taken  to  have  seed  of  good  germinating  quaUties.  Sowing  should  take  place 
sufticiently  early  in  the  autumn  to  allow  the  grass  to  become  estabhshed  before  heavy- 
frosts  set  in.  For  the  first  year  pasturing  should  be  carefully  regulated.  If  the  young 
grass  roots  were  cropped  too  heavily  their  seeding  was  seriously  affected.  Just  enough 
grazing  should  be  carried  out,  therefore,  to  allow  the  roots  to  stool  as  much  as  possible, 
and  stock  should  be  removed  when  the  seeding  season  arrived.  In  subsequent  years 
seeding  should  always  be  allowed  to  take  place.  This  thickened  up  the  pasture 
considerably.     Once  the  seed  was  ripe  the  paddock  could  be  grazed  to  its  full  capacity. 

Phalaris  bulbosa  was  one  of  the  best  winter  grasses  yet  introduced  into  this  State. 
Its  powers  of  frost  and  drought  resistance  were  remarkable,  and  its  succulence  and 
palatability  had  been  proved  over  and  over  again.  The  grass  needed  careful  management 
for  the  first  jear  or  two,  and  it  should  be  allowed  to  seed  to  thicken  up  the  pasture.  The 
grass  would  grow  on  hard  soils,  and  had  a  considerable  stoohng  property. 

Tall  Oat  grass,  as  grown  at  Glen  Innes  Experiment  Farm,  was  looked  on  very 
favourably  by  neighbouring  farmers,  and  judging  by  the  way  it  grew  at  IVIittagong,  it 
should  do  well  at  Moss  Vale.  The  leaf  was  most  succulent,  and  the  grass,  which  filled  a 
decided  want  in  those  districts  where  long  winters  were  the  rule,  had  taken  on  in  New 
Zealand  to  a  considerable  extent  of  late  years. 

Giant  Fescue  was  rather  coarse  in  its  mature  stages,  but  if  kept  ehort  was  valuable 
for  cattle.     It  was  very  drought-resistant,  and  would  certainly  do  well  in  Moss  Vale. 

Kentucky  Blue  was  a  fine  cattle  grass,  very  highly  thought  of  in  America.  It  required 
a  great  deal  of  encouragement,  however,  to  get  it  to  grow,  because  of  the  poor  germi- 
nating quaMties  of  the  seed  and  the  slowness  of  growth  in  the  early  stages.  A  cover ' 
crop  in  the  form  oi  .Phalaris  bulbosa,  for  example,  was  useful.  This  enabled  the 
Kentucky  Blue  to  be  sheltered  between  the  clumps  of  the  larger  grass,  and  to  stool  out. 
Once  estabhshed,  Kentucky  Blue  was  a  fine  fighting  grass  in  the  face  of  drought,  and 
after  considering  the  value  of  the  grass  in  New  England  he  could  nat  but  think  that  it 
should  be  given  every  encouragement  in  Moss  Vale. 

Danthonia  semiannularis  (Wallaby  or  White  Top  grass)  was  a  native,  and  probably 
one  of  the  most  valuable  native  grasses  both  for  sheep  and  cattle  on  the  Tablelands 
throughout  the  State.  It  grew  all  the  year  round,  had  a  very  fine  leaf,  was  permanent 
when  once  established,  and  would  grow  on  all  classes  of  soils.  The  seed  should  be  sown 
with  a  stronger  growing  grass  to  act  as  a  covering  crop. 

Packets  containing  small  quantities  of  seed  of  several  of  these  grasses  were  distributed 
to  members. 

Other  native  grasses  which  were  described,  and  the  seed  of  which  was  distributed  to 
members,  were — Coolah  grass  {Panicum  prolutum).  Warrego  Summer  grass  (Panicum 
flavidum),  and  Texas  grass  {Panicum  bulbosum).  These  grasses  did  well  at  Bathurst, 
but  it  was  impossible  to  say  definitely  how  they  would  thrive  at  Moss  Vale,  as  the  winters 
might  prove  too  long  for  them.  The  same  remarks  applied  to  Sudan  grass,  seed  of 
which  was  also  distributed. 

ChiUan  clover  had  been  most  successful.  It  was  a  form  of  red  clover,  but  gave  a 
greater  quantity  of  feed  and  appeared  more  drought-resistant.  It  also  seemed  to  set  its 
seed  very  well.     Packets  of  seed  were  distributed  for  trial. 

Bokhara  clover  was  receiving  a  great  deal  of  attention  of  late,  and  there  was  not  the 
slightest  doubt  the  plant  would  grow  well  in  Moss  Vale  district.  In  America  it  was  very 
widely  grown,  and  was  considered  a  most  valuable  dairying  plant.  Stock  had  to  be 
forced  to  acquire  a  hking  for  it.  and  this  was  best  done  by  feeding  it  to  them  when  it 
was  young.  It  grew  slowly  at  first,  but  towards  the  end  of  the  first  year  began  to  stool 
out  and  send  out  vigorous  shoots.  This  was  a  good  time  to  graze  the  plant.  Although 
biennial  in  character,  if  allowed  to  drop  its  seed  a  paddock  of  Bokhara  clover  would 
remain  indefinitely.     Small  packets  of  seed  were  distributed  for  trial. 

Brief  mention  was  also  made  of  Wcsternwolth's  Rye  grass  as  a  good  annual  hay  crop, 
and  seed  of  this  grass  was  al.so  distributed. 
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Orchard  Notes* 

August. 


W.  J.  ALLEN. 

Spraying. 

Winter  spraying  of  all  deciduous  trees  with  lime  and  sulphur  or  Bordeaux 
mixture  should  now  be  well  in  hand.  The  winter  applications  for  Curl  Leaf 
and  Rust  of  the  peach  and  Shot-hole  of  the  apricot  and  plum  should  be 
made  at  midwinter,  as  this  has,  so  far  as  tested,  given  better  results  than 
the  early  or  later  spraying.  In  many  districts  the  spraying  of  the  apple  and 
pear  can  follow  on,  but  where  these  varieties  are  subject  to  Black  Spot  the 
spray  should  not  be  applied  until  the  "  pinking  stage,"  or  just  before 
blossoming.  Last  season's  experiments  in  the  orchard  at  Yanco  Experiment 
Farm  again  showed  this  midwinter  application  of  lime-sulphur  to  be  far 
more  effective  in  controlling  Peach-leaf  Curl  than  when  the  application  was 
delayed  till  the  buds  were  showing  pink,  just  before  blossoming.  But  until 
the  experiment  has  been  continued  long  enough  to  show  that  this  one  early 
spraying  is  sufficient  to  control  Peach-leaf  Curl,  it  will  be  wise,  where  curl  is 
expected  to  show  itself,  to  follow  this  early  spraying  with  a  second  appli- 
cation, at  a  strength  of  1  to  28  (Departmental  formula),  when  the  flower 
buds  are  just  showing  pink,  but  while  the  petals  are  still  tightly  folded; 
this  second  spraying  is  necessary  where  Brown  Kot  is  troublesome.  If  aphis 
are  showing  on  the  trees,  a  tobacco  wash  could  be  added  to  the  lime- 
sulphur.  Red  spraying  oil,  applied  when  the  trees  are  dormant,  has,  in 
some  instances,  completely  protected  peach  trees  from  aphis;  but  sometimes 
the  treatment  is  only  partially  successful,  and  unfortunately,  the  lime- 
snlphur  will  not  "  take "  on  the  trees  after  an  application  of  oil.  Red  oil 
applied  to  any  trees  that  have  been  found  to  be  infested  with  San  -Jose  or 
Mussel  Scale  would  probably  give  better  results  than  lime-sulphur.  We 
generally  find  the  former  more  efficient  in  eradicating  these  pests. 

Where  red  oil  is  used  for  Woolly  Aphis  on  apple  trees,  spraying  should  be 
completed  early  in  the  winter,  so  as  to  permit  the  application  of  either  lime- 
sulphur  or  Bordeaux  mixture  when  fruit  buds  are  showing  pink,  but  while 
the  petals  are  still  folded  tight. 

Swabbing  Vines. 

Black  Spot  of  grape  vines  was  again  very  prevalent  last  season,  even  in 
districts  where  it  is  very  seldom  seen.  It  also  attacked  varieties  of  grapes 
that  are  generally  considered  immune.  To  combat  this  disease  this  season 
vine-growers  should  swab  their  vines  with  either  a  solution  of  sulphate  of 
iron  (5  lb.  to  1  gallon  of  water,  to  which  is  added  half  a  pint  of  sulphuric 
acid)  or  with  1  volume  of  sulphuric  acid  to  10  volumes  of  water.  This 
dressing  is  applied  to  the  main  stem  and  permanent  arms,  as  well  as  the 
spurs  and  new  canes,  with  a  brush  or  swab. 
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Brown  Spot  of  Mandaris. 

The  diseased  and  dead  wood  showing  in  the  trees  should  be  cut  out  and 
burnt.  The  first  application  of  Bordeaux  mixture  should  be  appKed  before 
the  spring  blossoming,  either  at  the  end  of  this  month  or  early  in  September. 
Where  this  disease  has  been  bad,  and  no  treatment  has  hitherto  been  given, 
Bordeaux  mixture,  6 — i — 50,  should  be  used;  but  where  the  disease  has  been 
greatly  reduced  by  the  previous  season's  treatment,  the  Bordeaux  mixture 
could  probably  be  reduced  to  6 — 4 — 100,  or  haK  normal  summer  strength. 

Pruning  and  Ploughing. 

Pruning  of  the  late  blossoming  pears  and  apples  may  be  continued,  but 
an  effort  should  be  made  to  finish  up  the  work  as  early  as  possible.  Plough- 
ing should  be  completed  early  this  month. 

Manuring  of  Citrus  Trees. 

Those  who  intend  using  quick-acting  fertilisers  should  make  the  first 
application  this  month.  It  is  better  not  to  apply  too  much  at  one  time,  but 
rather  to  make  two  applications — one  now  and  one  after  the  fruit  has  set. 
Spread  the  fertiliser  well  through  the  rows;  the  outer  fringe  of  foliage  is 
usually  a  good  guide  as  to  where  to  commence  sowing  the  manure.  In  the 
drier  districts,  where  late  rains  are  uncertain,  it  is  better  to  make  the  appli- 
cation early  rather  than  late,  as  they  will  not  give  good  results  if  applied 
when  the  soil  is  lacking  in  moisture. 

Regular  light  annual  dressings  of  from  3  to  5  cwt.  per  acre  should  be 
the  rule  of  the  orchardist.  In  light,  poor  soils,  where  trees  are  in  full 
bearing,  at  least  10  cwt.  per  acre  should  be  applied. 

Planting. 

It  is  late  for  planting  many  varieties  of  stone  fruits  now,  but  apples  and 
pears  can  still  be  planted  in  the  colder  districts,  though  earlier  planting  is 
to  be  preferred  where  possible,  especially  where  tlie  spring  is  likely  to  be 
a  dry  one.  Citrus  trees  can  be  planted  during  the  latter  part  of  this  month 
in  the  milder  coast  districts.  In  frosty  situations,  however,  planting  should 
be  delayed  till  danger  of  late  frosts  is  over,  and  warmer  conditions  prevail. 
Care  should  be  taken  that  the  roots  are  not  exposed  to  either  wind  or  sun 
during  planting,  nor  should  they  be  allowed  to  suffer  subsequently  from  any 
lack  of  moisture.  Cut  the  trees  well  back  when  planting,  and  mulch  the 
surface  with  well-rotted  straw  or  stable  manure  wherever  possible. 

Grafting. 

Nursery  stock  can  be  grafted  during  the  latter  part  of  this  month.  Any 
older  trees  it  is  desired  to  work  over  to  more  suitable  varieties  may  be 
grafted  as  soon  as  the  sap  is  running  and  the  buds  begin  to  burst. 

Harvesting. 

The  marketing  of  citrus  fruits  from  our  late  districts  will  continue.  Care 
should  be  taken  not  to  allow  Emperor  Mandarins  to  hang  too  long,  or  they 
will  become  puffy  and  deteriorate  in  value. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
fbrthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  iJio.  Secretary. 

National  A.  and  I.  Assn.  of  Queensland  (Brisbane)...  J.  Bain 
Trundle  P.  and  A.  Association  ...         ...         .„         ...   W.  E.  Herborn  .. 

Corowa  P.,  A.,  and  H.  Society...         ...         J.  D.  Fraser 

Parkes  P.,  A.,  and  H.  Association       ...         ...         ...  G.  W.  Seaborn    .. 

Murrumbidgee  P.  and  A.  Association  (Wagga)  ...  A.  F.  D.  White  .., 

Forbes  P.,  A.,  and  H.  Association      ...         ...         ...  J.  H.  Bates 

Grenfell  P.,  A.,    and  H.  Association  ...         ...  G.  Cousins 

Albury  and  Border  P.,  A  ,  and  H.  Society    ...         ...  W.  I.  Johnson 

Ganmain  A.  and  P.  Association  ...         ...         ...  T.  S.  Henderson.. 

Young  P.  and  A.  Association    ...         ...         ...         ...  T.  A.  Tester 

Cowra  P.,  A.,  and  H.  Association        ...         ...         ...  E.  W.  Warren     .. 

Culcairn  P.,  A.,  H.,  and  I.  Society      ...  ...         ...  J.  B.  Ryan 

Narrandera  P.  and  A.  Association         ..         ...         ...  J.  Faulkner 

Temora  P.,  A.,  H.,  and  I.  Association  ...  ..  A.  D.  Ness 

Burrowa  P.,  A.,  and  H.  Association    ...         ...         ...   W.  Burns 

Holbrook  P.,  A.,  and  H.  Society  J.  S.  Stewart 

Canowindra  P.,  A.,  and  H.  Association         ...  ...  H.  M.  Brown 

Henty  P.  and  A.  Society  H.  L.  Yates 

Murrumburrah  P.,  A.,  and  I.  Association      ..         ...  J.  A.  Foley 
WyaJong  District  P.,  A.,  H.,  and  I.  Association      ...  T.  A.  Smith 

Yass  P.  and  A.  Association        .„         ... E.  A.  Hickey 

Narromine  A.  H.  and  P.  Society  ...         C.  K.  Skinner 

Junee  P.,  A. ,  and  I.  Association  ...         ...         ...  T.  C.  Humphreys.. 

Ardlethan  and  District  P.  and  A.  Society      W.  J.  Nixon 

Eugowra  P.,  A.,  and  H.  Association   ...         ...  ...  R.  A.  Douglas     .. 

Deniliquin  P.  and  A.  Society     ...         ...         ...         ...  P.  Fagan  ... 

Hay  P.  and  A.  Association  ...         ...         ...  G.  S.  Camden 

Tweed  River  A.  Society  (Murwillumbah)       T.  M.  Kennedy  ., 

Lismore  A.  and  P.  Society         ...         ...         ...         ...  H.  Pritchard 

1919. 


Date. 
Aug.  12-17 
,,     13,  14 
,,     20,  21 
„     21,  22 
„     27.  28,  29 
Sept.  3,  4 
,.       3.  4 
,,       3,  4,  5 
„     10,  11 
„     10,  11,  12 
„     17,  18 
„     17,  18 
M     17,  18 
„     17,  18.  19 
,,     19,  20 
,.     19,20 
„     24,25 
„     24,  25 
,,     24,  25 
„     24,  25 

26,  27 

1,2 

1,  2 

•  „     2 

•  ,.     2 

2 
'.     ',!     9,  10 
.  Nov.  1,3,  14 
.     ,,      20,  21 


.  Oct. 


Albion  Park  A.,  H.,  and  I.  Association  ...         ...  H.  G.  Fraser 

Kiama  Agricultural  Society       ...         ...         ...         ...  G.  A.  Somerville. 

Dapto  A.  and  H.  Society  ...         ...  ..         ...  F.  J.ames 

Shoalhaven  A.  and  H.  Association  (Nowra)    ...         ...  H.  Rauch 

UlladuUa  A.  and  H    Association  (Milton)      R.F.Cork 

Yanco  Irrigation  Area  A.  Society  (Leeton)    T.  H.  Hogan 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent   . 

Inverell  P.  and  A.  Association J.  T.  Dale 

Newcastle  A.,  H.,  and  I.  Association E.  J.  Dann 

Tenterfield  P.,  A.,  and  M.  Society        .„         R.  S.  Smith 

Cootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G.  A.  Priest 

Goulburn  A.,  P.,  and  H.  Society  H.  C.  Fraser 

Mudgee  A.,  P.,  H.,  and  I.  Association  E.  J.  Hannan 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ...  A.  Mc Arthur 


Hunter  River  A.  and  P.  Association 


E.  H.  Fountain 


Qairindi  District  P.,  A.,  and  H.  Association A.  Pountney 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Somer 

Moree  P.  and  A.  Society  A.  U.  Ezzy 


.  Jan.  la,  16 
..     „     ?5,  27 
..     ,.    31;  Feb.  1 
..  Feb.  13,  14 
..     ,,     19,20 
,.     „     25,  26 
,.     ,,     25,  26.  27 
,.     „     25,  26,  27 
.     ,,    26,  27,  2><; 
March  1 
..  Mar.  4,  5,  6 
,.     ,,     11,12 
.     ,,     11,  12,  13 
,.     „     13,  14,  15 
,.     „     18,  19,  20 
,.     „    18,19,20, 

21 
..     ,,    26,27,28, 

29 
.  April  2,  3,  4 
,.     ,,      9,  10 
.     „      15-23 
.  May  21,  22,  23 
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DEPARTMENT   OF    AGRICULTURE,   NEW   SOUTH    WALES 


Imported    Clydesdale   Stallions 


Clandab  was  awarded  First  Pkizb 
at  the  Northern  b^how  at  Aberdeen, 
Scotland,  in  1912  ;  and  in  1918  was 
awarded  the  £100  Championship 
Prize  at  the  Royal  Show,  Sydney. 


CLANDALE    (14628).    C.S.B. 
Sire,  Allandale  (12418),  C.S.B  ,  by  Sir  Huro. 
Irt  Dam,  May  Lou'an  '21190>  C.S  B.,  by  Prince  Robert  (7135  ,  C.S.B. 
2nd  Dam.  Haidee  (2U98  ,  C.S.B.,  bv  I'rince  of  Wales  (()73)  U.S.B. 
3rJ  Dam,  Jess  of  Poitlo-an  'S145),  O.S.B.,  by  Lofty  (460),  C.S.B. 
4th  Dam,  Kate,  by  Hercules  (37t<),  C.S.B. 


Royal  Warden  was  awarded 
First  and  Champion  Prizes  by 
the  Ptoyal  Agricultural  Society  of 
England  as  a  3- year-old. 


ROYAL    WARDEN    (16045).    C.S.B. 

Sire,  Everlasting  (11331),  C.S.B.,  by  Baron's  Pride  (9122),  C.S.B. 
1st  Dam,  Gem  of  Craigwi)lie( 21597),  C.S.B.,  by  Prince  of  Thomas  (10262),  C.S.B. 
2nd  Dam,  Lady  EditT  of  Craigwillie  (ISe-*?),  C.S.B.,  bv  Prince  Currachan  ("!151),  C.S.B. 
3rd  Dam,  Jean  of  Northfield  (18564),  C.S.B.,  bv  Star  of  the  North  (2435),  C.S.B. 
4th  Dam,  Cowdeu  Jean  (19435),  C.S.B.,  by  Clydesdale  Jock  (1415),  CJS.B. 

A  limited  number  of  approved  mares  can  be  taken  to  these  horses.     Fee,  £5/5/-  per  mare  ;  or 
any  number  over  two  from  the  same  owner,  £4/4/-  each. 
Agistment,  2s.  6d.  per  week  per  mare.     Good,  secure  paddocks,  but  no  responsibility  taken. 

For  further  particulars  apply  to — 

The  MANAGER,  North  Bangaroo  Stud  Farm,  Canowindra. 
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PROGRESS. 


When  the  War  found  the  Old  Country  face  to  face  with  a  serious  food  shortage 
the  Government  hist  no  time  in  searching  for  the  quickest,  cheapest  and  most 
efficient  means  of  putting  the  land  under  cultivation. 

Exhaustive  tests  pioved  heyoiid  question  that  Triutor  Power  fulfilled  every 
need.   As  a  result  4,000,000  more  acres  were  put  under  cultivation  last  year  there. 


BART'S 


IN    AUSTRALIA 


TRACTOR 


meets  the  need  in  every  particular.     It  is  sjiecially  nianufactuicd  by  Australians 
for  Australian  conditions. 

BURP^S  CRUDE  OIL  AT  A  MIWI!ViUIVI  OF  FUEL  COST. 

Can   be  ustd  for  hauliui:,    ploughing,   han owing,  driUing,  sowing,   harvesting, 

pumping  ;  for  irrigation,  tree  felling,  driving  sheep-shtaring  and  cliaflcutting 

machinery,  etc.,  at  a  guaranteed  saving  of  30  per  cent,  on  vvorkii'g  costs. 

Made  in  two  sizes — Xo.  8  and  No.  12 — superior  in  every  way  to  8  and  12  horses 

respectively. 

Dealing   direct   with   the    manufacturers   assures  prompt  service,    free  expert 

advice,  and  i.eneral  satisfaction. 

Write    for    illustrated    prospectus  and    detailed    particulars  of  work   actually 

performed  by  satisfied  users. 

LBARTS  PROPRIETARY  LIMIT 

ENGIXEKRS— Makers  of  Crude  Oil  Tractors,   Crude  0  1    Kn-ines,  from  3  to 
30  H.P.     Suction  Gas  Engines  and  Gei.erators  from  6  to  80  H.P. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballarat,   Victoria,  Challis  Housv,  Martin  Place, 

AND   .AT   MRLBOURNE   AND   BRISBANE. 
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The  Cultivation  of  Maize* 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

PLANTING. 

Thkre  are  many  questions  concerning  the  sowing  of  maize  which  are  of 
importance,  inasmuch  as  they  have  some  eitect  on  the  yield  of  the  crop,  and 
are  often  the  subject  of  much  controversy.  Such  questions  as  depth  of 
sowing,  time  of  sowing,  rate  of  sowing  (amount  and  distribution  of  seed 
per  acre),  and  the  method  of  sowing,  all  affect  the  yield  more  or  less 
variously  in  different  districts  and  under  different  conditions.  A  little 
more  attention  to  details  in  sowing,  unimportant  as  those  details  are  thought 
to  be,  will  generally  repay  the  time  and  trouble.  The  old  saying,  "  Well 
sown  is  half  grown,"  applies  as  much  to  maize  as  to  any  other  crop. 

The  Seed. 

The  seed  should,  first  of  all,  be  of  good  viability  or  germinating  power. 
Much  disappointment  has  been  caused  by  planting  seed  which  will  not 
germinate,  or  which  gives  such  a  poor  germination  as  to  render  a  complete 
replanting  necessary.  This  can  always  be  avoided  by  a  preliminary  ger- 
mination test,  and  such  a  test  should  certainly  be  made  if  there  is  any  doubt 
about  the  quality  of  the  seed. 

In  the  United  States  of  America,  where  the  winters  are  severe,  much 
seed  maize  is  often  seriously  affected  in  its  viability  by  being  caught  by 
heavy  frost  when  it  still  contains  a  large  amount  of  moisture.  Hence  it 
is  quite  a  common  practice  there  to  test  grains  from  ears  selected  for  seed 
in  order  to  discover  the  germinating  capacity  of  each.  Usually  six  grains 
are  taken  from  each  ear,  and  the  germination  is  tested  on  moist  rag,  flannel, 
blotting-paper,  sawdust,  sand  or  soil.  Each  ear  is  numbered  correspondingly 
to  the  position  of  its  seed  in  the  tester,  and  those  ears  which  do  not  give 
a  full  germination  of  six  vigorous  seedlings  are  rejected.  The  conditions 
that  make  such  a  test  necessary  do  not  obtain  to  any  extent  in  the  maize- 
growing  districts  of  New  South  Wales,  but  it  may  yet  be  found  that  this 
method  of  testing  germination  is  worth  undertaking  in  the  colder  parts  of 
the  Tablelands.  Experiments  are  in  progress  to  determine  whether  the 
practice  should  be  recommended  to  farmers  in  those  districts. 

In  other  recognised  maize  centres  (especially  on  the  coast)  failure  to 
germinate  as  a  result  of  deficiency  in  the  seed  is  more  largely  caused  by 
mould  and  insect  damage,  the  effects  of  which  are  more  easily  seen  than 
frost  damage. 

Injury  to  the  germ  may  also  be  the  result  of  over-fumigation  or  of 
fumigating  while  the  grain  is  moist.  It  will  usually  be  found  that  maize 
damaged  by  grain  moth  will  give  a  better  germination  than  grain  damaged 
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by  weevil ;  and  where  grain  affected  by  the  former  insect  alone  has  a  special 
seed  value,  it  can  often  be  planted  with  quite  satisfactory  results  by  deter- 
mining the  percentage  of  germination  and  planting  more  thickly  accord- 
ingly. 

Other  things  being  equal,  good  plump  seed  is  preferable,  but  it  will  some- 
times happen  that  acclimatised  seed,  or  seed  that  has  been  specially  bred, 
may  not  be  as  plump  as  is  desirable,  but  yet  be  more  valuable  than  plump 
seed  which  is  not  acclimatised  or  which  has  no  breeding  behind  it. 

For  planting  with  a  maize  drill,  it  is  important  to  have  seed  that  is  well 
graded,  especially  as  to  size.  Where  the  smaller  grain  from  the  tip  of  the 
ears  and  the  larger  grain  of  irregular  shape  from  the  butt  are  included  a 
uniform  planting  cannot  be  made.  Where  a  thick  plate  is  being  used  and 
three  grains  are  being  sown  at  every  drop,  the  inclusion  of  tip  and  butt 
grains  will  mean  the  frequent  dropping  of  one  or  two  butt  grains  or  of  five 
or  six  tip  grains  instead  of  the  usual  three.  Any  maize-grower  of  experience 
knows  that  this  causes  a  reduction  in  yield  on  account  of  the  production 
of  several  nubbins  or  barren  stalks  in  the  hills  that  are  sown  too  thickly, 
and  one  or  two  ears  on  the  single-stalk  hills ;  in  both  cases  the  yield  is  below 
that  of  a  normal  three-stalk  hill.  For  this  reason,  it  is  advisable  to  discard 
the  tip  and  butt  seed  of  selected  seed  ears  when  sowing  with  a  maize  drill. 
For  the  same  reason,  the  seed  ears  should  be  graded  as  well  as  possible  as  to 
uniformity  in  size  of  grain. 

Methods  of  Sowing. 

1.  Broadcasting. — Many  farmers  on  the  South  Coast  still  have  their  crop 
of  "  broadcast "  maize  for  green  fodder  or  silage.  This  method  of  sowing 
maize  is  not  recommended  except  under  special  conditions,  such  as  on  land 
of  irregular  shape  {e.g.,  edges  of  creek  and  river  banks),  and  on  newly- 
broken  paspalum  or  couch  sod,  where  cultivation  is  difficult.  Maize  sown 
in  drills  not  only  yields  more  nutritious  fodder,  but  is  much  easier  to 
harvest. 

2.  Ploughing-in. — This  is  not  a  very  objectionable  method  when  the 
ground  is  in  good  order.  The  seed  is  usually  dropped  by  hand  during  a  light 
skim  or  surface  ploughing  with  a  four-  or  six-furrow  plough,  the  covering  of 
the  seed  in  the  last  furrow  being  accomplished  with  the  succeeding  round  of 
the  plough.  It  is  a  system  mostly  adopted  in  wheat-growing  districts 
where  multiple  ploughs  are  used  on  the  farm,  and  where  large  areas  of 
maize  are  also  grown,  as  in  the  case  of  Inverell  and  Glen  Innes.  There  is 
some  danger  of  covering  the  seed  too  deeply  in  cold,  heavy  ground,  especially 
with  an  early  planting.  The  soil  miust  be  moist  enough  to  induce  ready 
germination,  and  in  the  case  of  a  clay  soil  a  loose  covering  on  the  seed  is 
rather  an  advantage.  The  seed  can  be  dropped  by  hand  as  accurately  as 
with  a  maize  drill,  if  care  is  exercised  and  if  one  is  practised,  but  irregular 
stands  are  too  often  seen  as  a  result  of  slovenly  dropping.  Often,  too,  the 
ploughing  to  be  given  at  planting  time  is  made  an  excuse  for  insufficiently 
preparing  the  ground  beforehand.  Where  this  occurs  the  method  is  to  be 
deprecated. 
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On  small  areas,  where  hand-planting  is  justifiable,  a  single-furrow  plough 
is  used  to  open  the  furrows  and  the  seed  is  covered  by  the  return  of  the 
plough. 

Ploughing-in  is  not  so  objectionable  in  the  case  of  late  planting  when  a 
deeper  covering  is  essential,  owing  to  the  hot  weather  prevailing  and  the 
necessity  of  getting  the  seed  down  to  moisture,  and  for  conserving  sufficient 
moisture  there  until  germination  is  eflFected.  This  can  be  better  ensured 
if  the  land  is  somewhat  dry  by  rolling  after  ploughing-in,  and  following 
the  rolling  immediately  with  a  harrowing. 

3.  Sowing  ivith  a  Wheat  Drill. — The  sowing  of  maize  with  a  wheat  drill 
for  a  grain  crop  cannot  under  any  circumstances  be  recommended.  It 
covers  the  ground  quickly,  but  that  is  as  much  as  can  be  said  in  its  favour. 
Not  only  is  it  a  matter  of  some  difficulty  to  get  a  seeding  light  enough  for  a 


Single-row  MaiZ3  Drill,  with  Fertiliser  attachmeni. 


grain  crop  in  most  districts  where  there  is  a  wheat  drill  on  the  farm,  but  it 
gives  a  very  irregular  stand.  It  is  no  uncommon  thing  to  see  six  or  eight 
plants  spring  up  in  one  place,  especially  where  the  grain  is  small,  and  often 
large  spaces  will  be  left  in  the  rows  with  no  plants  at  all.  Good  yields  have 
often  been  sacrificed  by  this  method  of  planting.  The  wheat  drill  works 
better  with  large  grain  than  with  small  grain,  but  it  is  never  so  satisfactory 
as  where  an  accurate  and  regular  dropping  is  made,  such  as  can  be. obtained 
with  a  maize  drill. 

For  green  fodder  or  silage  the  use  of  the  wheat  drill  is  not  so  objection- 
able. If  all  but  three  tubes  of  a  fifteen-tube  drill  are  stopped  by  cardboard 
or  a  piece  of  tin  the  rows  may  be  made  about  32  inches  apart,  which  is  about 
the  desirable  width  for  the  purpose. 
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4.  Sowing  with  a  Maize  Drill. — Not  only  can  a  uniform,  regular  drop  be 
secured  by  using  a  maize  drill,  but  the  depth  of  planting  can  be  regulated 
by  raising  or  lowering  the  wheel  in  front  of  the  drill,  and  fertiliser  can 
be  applied  in  the  furrow  at  the  same  time  from  a  box  which  can  be  attached 
to  most  of  the  latest  types  of  drill. 

The  single-row  maize  drill  is  the  one  mostly  used,  but  the  two-row  drills 
are  gradually  winning  their  way  on  those  farms  where  large  areas  are  sown, 
either  for  grain  or  for  fodder. 

Most  of  the  drills  are  provided  with  a  curved  runner  in  front  of  the  plant- 
ing tube,  which  carves  its  way  through  the  soil  and  allows  the  bottom  of 
the  tube  to  go  beneath  the  surface.  Many  maize-growers  Vi'ork  the  drill 
without  the  front  wheel,  which  regulates  the  depth  of  sowing;  but  more  care 
should  be  exercised,  when  an  early  sowing  is  given,  to  so  regulate  the  depth 
of  sowing  by  the  use  of  this  wheel  that  the  seed  is  not  planted  too  deeply 
in  cold  moist  soil,  which  is  unfavourable  for  germination.  A  furrowing 
attachment  can  be  obtained  to  precede  the  runner  where  it  is  desired  to 
plant  in  ^  furrow  in  order  to  get  down  to  moisture,  or  to  push  aside  clods  or 
trash  (undecayed  stalks,  weeds,  or  grass)  in  order  to  prevent  the  drill  riding 
out  and  depositing  the  grain  on  the  surface.  This  furrow-o.pener  may  be 
in  the  form  of  a  pair  of  small  double  discs  set  at  an  angle,  or  of  small  double 
mouldboard  sweeps. 

The  double-row  planters  arc  generally  fitted  with  a  disc  at  the  end  of  a 
long  rigid  bar,  which  can  be  swung  over  from  side  to  side  to  mark  out  the 
next  row.  A  similar  scribe  or  marking  attachment  on  the  single-row 
planters  is  often  unsatisfactory,  owing  to  the  liglitcr  weight  and  less  stability 
of  the  machine,  which  iirevents  it  from  being  sufficiently  rigid  to  draw  a 
straight  line.  With  some  makes  of  machine  there  is  supplied  an  attachment 
consisting  of  a  bar  which  goes  across  the  front  of  the  drill  and  has  a  wheel 
on  each  end.  This  largely  prevents  the  drill  from  swaying  about  when  in 
action.  Some  growers  overcome  the  trouble  by  a  home-made  device  in  the 
shape  of  two  wedge-shaped  boards  bolted  to  the  runner.  On  the  whole,  the 
heavier  the  machine  the  less  trouble  there  is  from  this  source.  A  board, 
twice  as  long  as  the  distance  between  the  rows,  fixed  to  the  swingle-bar,  and 
with  a  short  heavy  piece  of  chain  on  each  end,  is  an  excellent  method  of 
marking  the  next  row  during  the  drilling  operation. 

The  seed-box  is  fitted  with  a  removable  plate-cover,  which  exposes  the 
plates,  so  that  they  can  be  altered  as  desired.  Two  standard  sizes  of  plates 
are  usually  made — thick  and  thin.  When  a  thin  plate  is  used  a  "  dummy  " 
must  also  be  first  inserted  to  bring  the  combined  thickness  of  the  two  up 
to  that  of  the  thick  plate.  When  a  thick  plate  is  used,  the  dummy  plate 
should  be  removed.  There  is  often  trouble  in  the  cracking  of  grain  where 
the  thin  plate  is  used;  this  is  due  to  too  much  play  between  the  dummy  and 
the  bottom  of  the  box.  It  is  mostly  met  with  wlien  small  grain  is  being  sown, 
and  especially  when  sowing  broom  millet  seed.  It  can  be  entirely  obviated 
by  evenly  distributing  some  thin  packing  under  the  dummy  plate  before 
inserting  it.  After  the  plates  and  cover  are  inserted,  the  screw  which  keeps 
the  cover  down  (usually  a  thumb-screw)  should  not  be  turned  so  tightly  as  to 
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prevent  the  plate  fi'om  revolving  freely.  The  plates  have  the  holes  bevelled 
to  a  greater  diameter  on  the  lower  side,  so  that  the  grain  will  fall  freely  when 
the  hole  conies  over  the  dropping  tube.  A  small  hammer  or  trigger  passes 
over  the  top  of  the  plate  at  the  back  of  the  seed-box,  in  order  to  dislodge 
any  grains  which  may  become  caught  or  wedged  tightly  in  the  hole. 

The  fertiliser-box  is  attached  to  the  frame  behind  the  seed-box,  and  is 
fitted  with  a  separate  tube  down  which  the  fertiliser  passes.  Sometimes 
a  spreader  is  fixed  at  the  bottom  of  the  tube  for  the  purpose  of  spreading 
the  fertiliser  on  each  side  of  the  seed,  and  to  prevent  it  from  coming  iu 
contact  with  it  and  spoiling  its  germinating  power.  This  injury  sometimes 
happens  with  a  badly-made  superphosphate  or  with  bone-dust  and  dried 
blood;  but  the  spreader  has  one  decided  objection,  viz.,  it  distributes  the 


Double-row  Maize  Planter,  with  Fertiliser  attachment. 


fertiliser  at  a  higher  level  in  the  .soil  than  the  seed,  and  encourages  the 
roots  of  the  young  plant  to  come  up  to  it  rather  than  -to  strike  downwards. 
The  machine  that  will  distribute  the  fertiliser  at  a  lower  depth  in  the  soil 
than  the  seed  is  the  most  desirable.  The  size  of  the  opening  through  which 
the  star-feed  in  the  fertiliser-box  pushes  the  fertiliser  can  be  altered  by  a 
regulator  attached  to  the  front  of  the  box.  The  rate  at  which  the  fertiliser 
is  applied  can  be  further  increased  by  using  a  smaller  sprocket  wheel  on 
the  corresponding  axle.  This  si)rocket  wheel  rvuis  in  the  reverse  direction 
to  that  of  the  seed-box  sprocket  wheel,  and  the  bottom  of  the  pulley  or  drive 
chain  must  be  passed  over  the  top  of  it. 

A  foot  or  hand  clutch  throws  either  both  the  fertiliser  and  seed  sprocket 
•wheels,  or  each  singly,  out  of  gear. 
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The  best  type  of  covering  or  firming  wheel  is  a  heavy,  divided,  concave 
wheel,  which  firms  the  soil  at  each  upper  side  of  the  seed,  and  leaves  a  strip 
of  loose  open  soil  for  the  young  seedling  to  push  through. 

The  single-row  planter  only  requires  a  single  horse,  and  up  to  7  acres  can 
be  planted  in  a  day.     The  double-row  drills  will  plant  twice  as  much. 


Adjusting  the  Maize  Drill. 

There  are  two  kinds  of  plates  in  use  for  sowing  maize,  viz. : — (1)  Edge- 
selection  plates,  in  which  the  holes  to  receive  the  grain  are  situated  at  the 
outside  edge  or  rim  of  the  plate,  and  in  which  the  holes  are  made  to  take 
single  grains  only  on  their  edge,  being  of  such  size  and  shape  that  not  more 
than  one  grain  is  admitted  at  a  time;  and  (2)  round-hole  plates,  in  which 
the  holes  are  in  the  centre  of  the  plate.  The  edge-selection  plates,  which  are 
generally  considered  to  be  more  accurate  than  the  round-hole  plates,  especi- 
ally with  graded  seed,  are  usually  seen  in  double-row  planters ;  and  for  check- 
planting  or  sowing  on  the  square  or  in  hills,  a  cumulative  drop  is  made  until 
three  or  four  grains  have  collected  in  the  tube,  when  the  knot  in  the  check- 
wire  trips  the  planting  device  and  allows  the  seeds  to  drop. 

With  the  single-row  drills,  however,  the  round-hole  plates  are  mostly 
supplied,  and  with  most  machines  these  are  made  in  thick  and  thin  plates, 
with  five  or  ten  holes  in  each  plate.  Additional  plates  can  always  be  made 
with  holes  of  any  diameter,  in  order  to  suit  the  requirements  of  the  grower. 
It  is  important  that  each  grower  should  obtain  the  size  of  hole  in  the  plate 
or  plates  that  he  finds  suits  him  best  for  the  way  he  wishes  to  plant  and  the 
variety  he  is  growing,  which  largely  determines  the  size  of  grain.  A  thin 
plate,  as  a  rule,  will  only  take  single  kernels  of  a  medium  or  large  grained 
variety,  but  it  may  take  two  grains  of  a  small  maize.  Where  it  is  desired 
to  plant  two  or  three  kernels  of  a  medium  or  large  grained  variety,  or  three 
or  four  grains  of  a  small  maize,  a  thick  plate  must  be  used.  If  an  average 
sample  of  seed  is  sent  to  any  of  the  machinery  firms  from  which  a  maize 
drill  is  purchased,  plates  will  be  sent  with  holes  bored  to  such  diameter  as 
will  plant  in  the  manner  desired. 

With  a  familiar  make  of  single-row  maize  drill,  four  sprocket  wheels  of 
six,  nine,  ten,  and  thirteen  teeth  respectively  are  supplied.  With  ten-hole 
and  five-hole  plates  the  following  are  the  approximate  distances  apart  of  the. 
seed  in  the  row,  according  to  the  sprocket  wheel  used: — 


Plate. 

Sprocket  ^ 

SVheel. 

Approximate 
Distance  of  Planting;. 

10-hole 

6  teeth. 

10  inches. 

,, 

9      , 

14       „ 

10      , 

16       ,, 

13      , 

20       „ 

5-hole 

6      , 

20       ,, 

9      , 

28       „ 

10      , 

32      „ 

>> 

13      , 

40      „ 
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Single  Grains  versus   *'  Hill "   Planting. 

The  question  whether  it  is  better  to  sow  single  grains  in  the  drill,  or  two 
or  three  grains  together  at  twice  or  three  times  the  distance  apart,  or  in  the 
''hill,"  as  it  is  termed  (although  actually  no  hill  of  earth  is  made),  is  the 
subject  of  much  controversy,  and  it  is  doubtful  whether  it  is  worth  so  much 
discussion  after  all.  On  theoretical  grounds  it  might  be  argued  that  when 
single  grains  are  planted  each  seedling  has  free  space  in  which  to  develop 
into  a  vigorous  plant;  but  this  condition  cannot  last  for  long,  as  the  roots 
of  neighbouring  plants  are  soon  intermingled  and  competing  for  the  same 
moisture  and  plant-food  material.  It  has  been  observed,  however,  that  on 
rich  land,  where  maize  suckers  freely  or  where  the  variety  is  in  some  degree 
prone  to  sucker,  the  hill  planting  of  three  or  more  grains  to  a  large  extent 
keeps  this  sucker-formation  down,  whereas  the  sowing  of  single  grains 
results  in  the  development  of  a  large  number  of  suckers. 

In  most  cases  where  the  two  methods  have  been  tested  by  actual  experi- 
ment, and  where  the  number  of  plants  per  acre  was  approximately  equal, 
there  was  found  to  be  little  difference  in  yield. 

Owing  to  the  tendency  tov/ard  development  of  suckers  when  single  grains 
are  sown,  this  method  is  to  be  preferred  when  the  crop  is  to  be  used  for 
fodder  purposes.  ..  ^^^^^  „  pi^^ting. 

The  practice  of  "  check  "  planting,  or  of  sowing  in  hills  "  on  the  square," 
so  that  straight  rows  run  both  down  and  across  the  field,  is  sometimes 
advisable,  so  that  cultivation  can  be  done  in  two  directions.  This  will  be 
found  to  be  an  advantage,  especially  on  old,  weedy  ground.  On  small  areas 
the  planting  in  this  way  is  generally  done  by  hand,  after  marking  out  the 
field  in  two  directions  at  right  angles,  three  or  four  grains  being  sown  at 
the  intersections  of  the  furrows.  It  should  be  remembered  that  in  the  case 
of  small  fields,  where  cultivation  is  done  both  ways,  there  will  be  much  waste 
in  headlands.  If  cultivation  is  not  done  in  two  directions  there  is  no  advan- 
tage in  check  planting  over  hill  planting.  Cultivation  both  ways  is  an 
advantage,  especially  in  the  control  of  weeds  in  the  rows,  which  are  always 
the  most  difficult  to  deal  with. 

Check  planting  cannot  be  done  with  the  ordinary  maize  drill  by  starting 
off  at  each  end  level  with  the  preceding  row;  it  requires  a  checking  attach- 
anent,  which  consists  of  a  wire  chain  knotted  at  regular  intervals  of  about 
•3i  feet.  The  dropping  device  is  not  opened  until  pushed  aside  by  a  knot  on 
this  chain,  which  is  fixed  at  the  end  of  the  field,  and  which  passes  through 
the  planter  as  it  travels  along.  The  first  hill  in  each  row  should  be  started 
in  line  with  that  of  the  preceding  row,  and  if  the  field  is  not  unevenly 
sloping  or  undulating,  the  hills  will  be  sown  in  checks  or  "  on  the  square." 
The  use  of  the  check  planter  is  impossible  where  stumps,  dead  trees,  or  other 
obstructions  are  present  in  the  field. 

Rate  of  Seeding. 

The  rate  of  seeding  is  determined  by  several  factors,  the  chief  of  which 
are — (1)  climate  and  season,  (2)  soil  (fertility  and  texture),  (3)  variety  of 
maize  grown,  (4)  quality  of  seed  (soundness  and  viability),  and  (5)  methods 
of  cultivation. 
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As  a  general  rule,  where  the  rainfall  is  greatest  the  largest  number  of 
plants  may  be  grown  to  the  acre.  For  instance,  on  soils  of  similar  fertility 
a  greater  rate  of  seeding  can  be  given  on  the  North  Coast,  where  a  certain 
measiire  of  rainfall  is  assured  during  the  growing  season,  than  on  the  West- 
ern slopes,  where  the  summer  rainfall  is  uncertain,  and  where  the  evaporation 
is  greater  on  account  of  a  drier  atmosphere.  The  season  cannot  be  foretold 
in  any  district  with  any  accuracy;  but  on  the  North  Coast,  where  the 
planting  season  extends  over  four  months,  the  spring  and  early  summer 
tire  usually  much  drier  than  the  late  summer  and  autumn.  This  fact 
justifies  a  heavier  seeding  with  a  late  sowing  than  with  an  early  one  in  the 
eame  district  and  on  the  same  soil. 

The  richer  the  soil  the  greater  can  be  the  number  of  plants  per  acre. 
Even  on  the  same  farm  marked  differences  in  the  fertility  of  the  soil  may 
occur,  owing  to  different  formation  or  to  long-continued  cropping,  which 
would  justify  the  use  of  different  rates  of  seeding.  Record  yields  of  over 
200  bushels  per  acre  have  been  authentically  made  in  America  on  small 
plots.  These  yields  are  only  possible  on  very  heavily  fertilised  soil  and  with 
a  very  thick  stand.  Where  the  soil  is  not  in  good  condition  at  planting  time 
a  heavier  seeding  must  be  given  in  order  to  get  the  required  stand,  on 
account  of  the  poorer  germination  to  be  expected. 

The  habit  of  growth  of  the  variety  largely  determines  the  rate  of  seeding.. 
Early  maturing  varieties  of  comparatively  short  growth  can  be  sown  more 
thickly  (other  things  being  equal)  than  late-maturing,  tall-growing  varieties. 
Even  on  rich  soil  there  appears  to  be  a  limit  to  the  rate  of  seeding  with  large 
late  varieties,  on  account  of  the  danger  of  depriving  the  growing  cobs  of  the 
sunlight  they  need. 

It  cannot  be  laid  down  as  a  general  rule  that  small-grained  varieties 
should  be  planted  thickly  or  large-grained  varieties  thinly,  although  it 
might  be  true  in  many  cases.  Hickory  King,  for  example,  is  one  of  the 
largest-grained  varieties  in  existence.  It  is  not,  however,  a  late  variety  with 
a  heavy,  tall  growth  of  stalk,  nor  does  it  bear  large  ears.  It  should,  there- 
fore, be  planted  fairly  thickly,  in  order  to  get  the  best  results,  when  it  is. 
grown  on  good  soils. 

A  germination  test  previous  to  sowing  will  disclose  the  percentage  of 
sound  and  viable  seed,  and  will  enable  the  planting  to  be  done  in  such  a 
manner  as  to  get  the  requisite  stand. 

Better  methods  of  cultivation  to  conserve  moisture  and  to  render  more 
plant'-food  material  available  will  also  enable  an  acre  of  land  to  carry  a 
larger  number  of  stalks. 

Although  it  is  agreed  that  it  is  impossible  to  foretell  the  exact  rate  of 
seeding  which  will  give  the  best  results  in  any  particular  season,  there  should 
be  for  a  given  district,  soil,  variety,  time  of  sowing,  &c.,  an  approximate  rate 
which  will  do  best  over  a  considerable  period.  This  can  only  be  determined 
by  experimenting  for  a  number  of  years  in  all  localities  where  the  conditions 
are  markedly  different.  For  the  present  only  a  general  approximation  can 
be  given,  and  this  is  better  expressed  in  terms  of  the  distance  between  the 
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rows  and  between  the  plants  or  hills  in  the  rows,  or  by  the  number  of  plants 
per  acre,  than  by  the  weight  of  seed  per  acre. 

The   following-   table   will    show   the    relation    between   the    approximate 
number  of  plants  per  acre  and  the  distance  between  the  plants : — 


Average  Distance 

Distance  betw 

een  the  Rows 

between  the 

Plants. 

3  feet. 

•i\  feet. 

t  feet 

4i  feet. 

5  feet. 

6  feet. 

6  inches    ... 

29,000 

24,900 

21,801 

19,400 

17,400 

14,500 

7       ,, 

'24,000 

21,300 

18,700 

15,600 

14,900 

12,450 

8       „ 

21,800 

18,700 

16,300 

14,500 

13,100 

10,900 

9       „ 

19,400 

16,600 

14,500 

; 2,900 

11,600 

9,700 

10       ,, 

17,400 

14,900 

13,100 

11,600 

10,500 

8,700 

11               M 

15,800 

13,600 

11,900 

10,600 

9,500 

7,900 

12       ,, 

14,500 

12,400 

10,900 

9,700 

8,700 

7,250 

13       ,, 

13,400 

11,500 

10,000 

8,900 

8,000 

6,700 

14       ,, 

12,400 

10,700 

9,300 

8,300 

7,500 

6,200 

In       ,, 

11,600 

10,000 

8,700 

7,7f>0 

6,900 

5,800 

16       „ 

10,900 

9,300 

8,200 

7,300 

6,300 

5,450 

18       „ 

9,700 

8,300 

7,300 

6,500 

5.800 

4,850 

24       „ 

7,300 

6,200 

5,400 

4,800 

4,400 

3,650 

A  study  of  this  table  will  show  that  with  rows  4  feet  apart  and  three 
grains  sown  every  30  inches  apart  in  the  rows  {i.e.,  equivalent  to  single 
grains  every  10  inches),  there  will  be  approximately  13,100  plants  to  the 


Under  good  conditions  on  the  coast  early  varieties  of  maize  with  small 
ears  may  be  sown  at  the  rate  of  12,000  to  16,000  plants  per  acre.  Rate  of 
seeding  experiments  carried  out  with  the  variety  Leaming  at  Grafton 
Experiment  Farm,  during  1915  and  1916,  show  that  for  yields  of  about 
60  bushels  per  acre  a  stand  of  about  16,000  plants  per  acre  has  given  the 
best  results.  With  rows  4  feet  apart,  this  means  an  average  of  three  grains 
every  24  inches  apart  in  the  rows.  With  late  varieties  from  8,000  to  12,000 
plants  per  acre  should  be  sufficient. 

On  the  Xorthern  Tableland,  where  much  lighter  crops  are  expected,  and 
where  early,  small-eared  varieties  must  be  grown,  from  8,000  to  12,000  plants 
per  acre  will  be  ample.  « 

In  the  Inverell  district,  where  the  soil  is  rich,  but  where  the  rainfall  is 
uncertain,  a  light  seeding  of  about  8,000  plants  per  acre  will  probably  give 
the  best  results  over  a  series  of  years. 

In  the  Tumut  district,  where  the  main  varieties  are  large  eared,  the 
seeding  should  be  on  the  light  side — from  8,000  to  10,000  plants  per  acre. 

In  the  drier  districts  of  uncertain  rainfall,  where  only  poor  yields  are 
expected,  about  3,000  or  4.000  plants  per  acre  will  give  the  best  yields  on 
the  average. 

The  foregoing  figures  refer  only  to  maize  for  grain.  It  is  being  recognised 
of  late  that  the  growing  of  maize  for  grain  and  for  fodder  are  entirely 
different  propositions,  which  demand  different  methods  of  treatment  for 
the  best  results.  The  best  yields  from  fodder  maize  will  be  obtained  from 
stands  two  or  three  times  as  thick  as  those  given  for  grain  in  the  different 
districts. 
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The  seeding  for  grain  should  always  be  a  little  thicker  than  the  desired 
stand,  to  allow  for  damage  from  insects,  insufficiently  prepared  ground, 
poor  seed,  damage  by  cultivation,  &c.  Even  with  good  seed  and  other 
conditions,  there  is  usually  a  loss  of  about  5  to  10  per  cent,  in  the  final 
stand. 

The  foregoing  table  will  also  give  the  approximate  weight  of  seed  required 
for  any  given  rate  of  seeding  when  the  variety  is  known  or  the  sample  of 
seed  is  at  hand.  The  different  varieties  of  maize  range  from  about  800  to 
1,600  grains  per  pound  weight,  according  largely  to  size  of  grain.  The 
number  of  plants  per  acre  divided  by  the  number  of  grains  per  pound  gives- 
the  weight  of  grain  required  to  sow  an  acre. 

In  addition  to  estimating  the  yield  from  any  rate  of  seeding  experiments,, 
the  extra  cost  of  harvesting  and  husking  a  larger  number  of  small  ears  is 
a  factor  to  be  considered.  With  the  higher  rates  of  seeding  there  is  also  a 
lower  percentage  of  saleable  grain,  and  also  a  lower  percentage  of  good 
seed  ears.  Where  special  attention  is  given  to  the  distribution  of  seed 
maize,  the  rate  of  seeding  should  be  less  than  that  required  for  optimum 
yields. 

Width  between  Rows. 

Apart  from  considerations  of  the  rate  of  seeding,  it  is  believed  that  in 
many  cases  the  distance  between  the  rows  could  be  widened  with  better 
effect.  On  some  parts  of  the  coast  (particularly  on  the  North  Coast)  where 
late  varieties  are  grown,  the  stalks  reach  a  height  of  15  or  16  feet  or  more, 
and  with  close  rows  a  considerable  amount  of  shading  of  the  developing 
cobs  takes  place,  which  is  detrimental  to  their  growth.  Under  these  cir- 
cumstances a  distance  of  at  least  4^  or  5  feet  would  give  better  results,  by 
enabling  the  growing  cobs  to  receive  the  benefit  of  the  sunlight  which  they 
require.  It  is  thought,  also,  that  wider  rows  will,  in  a  measure,  enable  the 
maize  crops  on  the  coast  to  better  resist  the  leaf  blight  (Helminthosporium) 
disease,  which  is  most  prevalent  during  seasons  when  the  amount  of  sun- 
light during  the  growth  of  the  crop  is  below  normal. 

In  districts  like  Inverell,  where  the  soil  is  rich,  but  where  the  rainfall 
is  uncertain,  maize  is  usually  grown  in  5-foot  rows,  and  makes  a  more 
certain  crop  in  dry  years. 

On  the  wheat  soils  of  the  Western  Slopes,  where  not  more  than  30-busheI 
crops  of  maize  are  grown  in  the  best  seasons,  and  where  failures  result  in 
dry  years  with  the  ordinary  planting  in  3^  or  4  foot  rows,  it  is  thought  that 
V  or  8-foot  rows  will  ensure  the  production  of  some  grain  in  the  years  of 
low  rainfall,  and  will  not  be  far  behind  the  yield  of  maize  planted  in  close 
rows  in  favourable  seasons.  In  3J-foot  rows,  the  roots  occupy  the  whole  of 
the  ground  before  the  cobs  start  to  form,  while  in  rows  7  or  8  feet  apart  the 
roots  do  not  reach  the  middles  until  after  the  cobs  have  formed.  The 
moisture  in  the  soil  between  the  rows  is  thus  kept  in  reserve  until  the  later 
stages  of  growth.  By  this  wide-row  system  of  planting,  the  yields  during 
dry  years  in  the  semi-arid  maize-growing  districts  of  America  are  said  to- 
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have  been  raised  from  2  or  3  bushels  to  10  or  17  bushels  per  acre.  Experi- 
ments are  in  progress  to  determine  the  value  of  this  wide-row  planting  under 
our  conditions.  The  weeds  along  the  drills  are  the  most  difficult  to  control, 
and  the  wide  rows  have  an  advantage  in  this  respect,  that  there  are  not  so 
many  drills  to  keep  clean.  The  success  of  the  method  depends,  of  course, 
on  the  space  between  the  rows  being  kept  free  from  weeds,  and  having  its 
moisture  conserved  by  cultivation.  It  is  claimed  by  some  that  the  stand  in 
the  wide  rows  should  be  thicker  than  in  the  ordinary  rows,  so  that  the 
plants  should  compete  for  the  near-by  moisture  and  be  prevented  from 
making  too  rapid  and  tender  a  growth.  This  point  is  also  being  investigated 
in  our  experiments. 

For  green  fodder,  the  distance  between  the  rows  should  not  be  more  than 
2|  or  3  feet — sufficient  for  a  cultivator  to  work  between. 

Depth  of  Planting. 

The  depth  of  planting  should  be  determined  by  three  factors,  viz.,  (1) 
time  of  planting,  (2)  nature  of  the  soil,  and  (3)  moisture  in  the  soil. 

In  the  early  spring  the  soil  is  usually  sufficiently  moist  near  the  surface 
not  to  require  deep  planting.  At  this  time,  too,  deep  planting  results  in 
much  loss  in  germination,  owing  to  the  soil  not  being  warm  to  any  depth. 
The  result  is  that  there  is  not  sufficient  warmth  to  induce  germination,  and 
the  seed  rots  in  the  ground. 

Clay  soils  remain  cold  much  longer  than  sandy  soils;  so  that  apart  from 
the  fact  that  the  young  shoots  are  too  tender  to  push  their  way  through 
too  great  a  depth  of  clay  soil,  whereas  they  can  go  through  a  sandy  soil 
with  comparative  ease,  planting  may  be  deeper  on  the  latter  than  on  the 
former.  On  sandy  soils,  however,  there  should  be  a  limit  to  the  depth  of 
planting,  for  if  the  seed  be  sown  too  deeply  the  young  plant  not  only  takes 
a  long  time  to  reach  the  surface,  but  has  expended  much  of  the  energy  and 
reserve  food  material  contained  in  the  seed  in  doing  so,  and  is  unable  to 
compete  successfully  with  weeds  in  the  vicinity  which  have  obtained  an 
earlier  start.  The  young  plants  should  come  quickly  and  vigorously  from 
germination,  so  that  they  can  force  themselves  quickly  ahead  of  the  weeds 
in  the  row,  in  order  that  cultivation  may  be  given  to  destroy  these  weeds 
without  injury  to  the  more  vigorous  maize  seedlings.  This  cannot  be 
effected  if  the  planting  is  done  too  deeply. 

With  summer  planting  the  depth  is  regulated  more  largely  by  moisture 
considerations.  It  is  found  that  deeper  planting  must  be  resorted  to  at 
this  time  of  the  year  in  order  to  get  the  seed  in  contact  with  moisture, 
which,  in  spite  of  the  rapid  evaporation  that  goes  on  at  this  season,  will 
remain  long  enough  at  that  depth  to  effect  germination. 

No  definite  depth  of  planting  can  therefore  be  recommended  under  these 
various  conditions,  but  from  li  to  4  or  5  inches  should  be  sufficient  to  meet 
most  requirements. 

The  depth  of  planting  should  be  as  uniform  as  possible,  in  order  to  induce 
even  and  regular  germination,  which  makes  for  greater  uniformity  in 
flowering,  and  consequently  for  fewer  barren  stalks  and  badly-filled  cobs. 
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The  fallacy  of  planting  deeply  to  get  deep  rooting  is  easily  seen  when 
the  root  development  of  the  maize  plant  is  observed.  The  primary  roots 
which  develop  from  the  seed  are  of  comparative  insignificance,  and  soon 
wither  on  the  development  of  the  main  secondary  roots,  which  always  arise 
from  a  point  an  inch  or  two  below  the  surface  of  the  ground,  whatever 
depth  the  seed  is  sown. 

Listing. 

"  Listing ''  is  a  method  of  sowing  practised  in  the  drier  States  of  America. 
It  is  mainly  adopted  when  there  exists  a  layer  of  surface  soil  which  has 
dried  to  a  depth  of  4  or  5  inches,  and  where  the  ordinary  methods  of  sowing- 
would  be  useless.  The  "  lister "  drill  is  an  ordinary  drill  fitted  -with  a 
double  mouldboard  plough,  which  opens  a  furrow  4  or  5  inches  deep  in  front 
of  the  drill.  The  seed  is  sown  in  the  moist  soil  in  this  furrow  at  a  depth  of 
about  2  inches,  and  is  covered  in  the  same  way  as  by  the  ordinary  drill. 
By  this  method  maize  can  be  planted  directly  in  wheat  stubble  land  without 
any  previovis  preparation.  The  method  should  he  applicable  to  our  western 
soils  with  a  December  sowing  following  the  harvesting  of  the  wheat. 
Economy  in  the  preparation  of  the  soil  has  already  been  strongly  deprecated, 
but  the  risky  nature  of  the  crop  in  the  districts  referred  to  may  perhaps 
be  regarded  as  justifying  a  departure  from  the  proper  but  more  costly 
method.  It  is  well  known  that  a  wheat  crop  leaves  the  stubble  land  com- 
paratively free  from  weeds;  and  it  is  claimed,  in  the  States  of  America 
where  "  listing "  is  practised,  that  listed  corn  can  also  be  cultivated  and 
kept  free  from  weeds  much  more  easily  than  surface-planted  corn. 

Planting  in  Furrows  versus  Surface  Planting. 

The  use  of  the  furrow-opener  m  front  of  the  maize  drill  is  becoming 
more  extensive  on  the  alluvial  soils  of  the  North  Coast  for  several  reasons. 
It  is  found  to  be  distinctly  serviceable  on  land  that  contains  much  unde- 
eomposed  organic  matter,  such  as  old  maize  stalks,  grass,  or  weeds,  by 
pushing  these  aside  and  allowing  the  grain  to  be  sown  at  a  uniform  depth. 
Where  the  ground  is  trashy  or  cloddy  the  absence  of  the  furrow-opener 
compels  the  drill  to  ride  over  the  obstructions,  and  to  deposit  a  lot  of  grain 
on  the  surface  of  the  ground,  where  it  is  easily  picked  up  by  birds,  or  where 
it  lies  without  germinating  until  the  next  good  rain  or  probably  altogether. 
The  furrow-opener,  w^hich  consists  of  a  pair  of  discs  set  at  an  angle  and 
close  together  in  front,  or  a  pair  of  double  mouldboard  sweeps,  is  also  an 
advantage  in  marking  the  rows  that  have  been  drilled  and  in  steadying  the 
single-row  drill,  which  is  easily  put  out  of  balance.  The  weeds  in  the  row 
can  be  more  easily  covered  by  early  cultivation,  which  fills  in  the  furrows; 
and,  where  nut-grass  is  troublesome,  this  method  of  planting  has  come  to 
be  almost  essential  for  this  reason.  Harrowing  the  growing  crop  can  also 
be  done  with  less  injury  to  the  young  maize  plants,  and  it  is  claimed  that 
the  stalks  stand  up  better  against  lodging  by  wind. 

The  use  of  the  furrow-opener  is,  however,  objectionable  on  cold,  heavy 
soils,  especially  in  early  spring,  where  the  rainfall  is  likely  to  be  heavy. 
Where  the  soil  is  cold  and  moist  on  flat  land  there  is  a  danger  of  water 
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lying  in  the  furrows  and  drowninf>-  out  the  young-  maize.  This  objection 
has  been  sufficient  to  favour  surface  planting  on  the  Hunter  Eiver  and 
other  soils  of  a  heavy,  silty  nature,  especially  for  early  sowings.  On  hill 
slopes  there  would  also  be  some  danger  in  the  use  of  the  furrow-opener 
unless  the  drills  were  run  in  the  direction  of  the  contour  lines. 

Xo  definite  data  as  to  the  comparative  values  of  the  two  systems  is  avail- 
able from  experiments  in  this  State,  but  a  four-years'  average  in  Kansas* 
gives  an  increased  yield  of  41  bushels  per  acre  in  favour  of  furrow  planting. 

On  flat  land  which  is  inclined  to  be  very  wet,  planting  on  a  ridge,  which 
is  made  either  by  ploughing  or  by  discing,  will  probably  be  an  advantage. 

Time  of  Sowing. 

The  range  of  climate  in  the  different  maizergrowing  areas  of  this  State 
is  so  wide  that  each  district  differs  greatly  from  others  in  the  time  at  which 
maize  may  be  sown.  Climate  (i.e.,  temperature,  frosts,  and  rainfall)  plays 
a  large  part  in  determining  the  period  and  the  time  for  sowing,  and  the 
variety  of  maize  (or  rather  its  maturing  period)  is  also  an  important 
consideration. 

On  the  far  North  Coast,  particularly  on  the  Clarence  River,  the  sowing 
of  small  areas  with  early  varieties  usually  begins  early  in  August.  This 
maize  is  ripe  by  Christmas,  and  the  surplus  above  immediate  farm  require- 
ments is  usually  sent  on  to  the  market  soon  afterwards  in  order  to  catch 
the  better  prices  which  generally  exist  about  that  time.  Owing  to  infes- 
tation by  weevil  being  common  at  that  time,  all  this  early  maize,  which  is 
often  a  light  crop,  because  of  the  dry  spring  usually  experienced,  must 
be  disposed  of  as  soon  as  possible.  Early-maturing  and  late  or  main  crops 
continue  to  be  sown  during  September,  October,  and  November,  but  after 
this  month  early  varieties  never  seem  to  yield  well,  and  appear  to  be  easily 
susceptible  to  attacks  of  leaf  blight,  which  are  conspicuous  in  wet,  cool 
seasons,  and  which  reduce  the  yield  considerably.  During  December  late 
varieties  continue  to  be  sown  and  can  usually  be  depended  on  to  do  well. 
Good  crops  of  late  varieties  have  often  been  obtained  from  January  sowings, 
but  they  are  rnore  risky,  as  frosts  sometimes  occur  in  May.  For  fodder, 
sowings  may  be  made  as  late  as  February. 

On  the  lower  North  Coast  (including  the  Macleay  and  Manning  Rivers) 
maize-planting  usually  starts  in  September.  Most  of  the  sowing  is  done 
during  this  month  and  in  October,  owing  to  the  danger  of  later  sowings 
being  attacked  by  leaf  blight  in  wet  seasons.  The  Macleay  and  Manning 
Rivers  soils  are,  on  the  whole,  richer  in  humus  than  the  Clarence  River 
soils,  and  the  September  and  October  sowings  are  not  so  easily  affected  by 
dry  weather  as  they  are  on  the  Clarence  River.  Later  sowings  should  be 
made  with  blight-resistant  varieties.  Creen  fodder  may  be  sown  until 
January'. 

On  the  central  coast  (Ilawkesbury  and  Hunter  Rivers)  sowing  starts 
early  in  September,  and  is  largely  completed  by  October  or  early  November. 

♦Kansas  Agr.  Exp.  Sta.  Bulletin  20.j  (191.5). 
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Here,  again,  later  plantings  of  varieties  susceptible  to  leaf  blight  are  liable 
to  suffer  from  the  disease  or  to  be  cut  by  frosts,  which  sometimes  come  early 
in  April. 

On  the  South  Coast,  early  in  October  is  the  most  favoured  time.  Sowing 
for  grain  may,  however,  be  continued  during  November.  Green  fodder 
maize  can  be  sown  in  December. 

On  the  coast,  where  the  safe  planting  season  extends  from  two  months 
in  the  south  to  five  months  in  the  north,  as  just  stated,  it  may  be  laid  down 
as  a  general  rule  that  early  vai'ieties  should  he  sown  early,  and  that  late 
varieties  may  be  sown  during  the  whole  of  this  planting  season.  Early 
varieties  seldom  do  well  when  planted  late,  notwithstanding  that  there  may 
be  sufficient  time  for  them  to  mature.  Experience  has  been  that  it  is  better 
to  plant  late  varieties  even  late  in  the  season,  and  to  run  the  risk  of  frosts, 
the  first  few  of  which  are  mostly  light  in  these  districts,  rather  than  sow 
early  varieties,  which  are  susceptible  to  leaf  blight. 

On  the  Northern  Tablelands  the  first  or  second  week  in  October  is  when 
the  bulk  of  the  planting  is  done.  November  sowings  are  risky,  except  for 
fodder  or  silage.  Maize  sown  in  December  is  often  caught  by  frosts  near 
the  end  of  March  or  beginning  of  April,  before  the  growth  has  reached  its 
best  development  for  silage. 

On  the  Central  Tableland,  from  the  middle  to  the  end  of  October  is  the 
usual  time  for  sowing. 

On  the  Southern  Tableland  maize  is  mostly  grown  for  fodder,  and  sowing 
usually  takes  place  about  the  end  of  October  or  early  in  November. 

In  the  Inverell  district,  from  the  middle  to  the  end  of  October  is  the  most 
favoured  time  of  planting  for  grain.  If  sowing  is  delayed  until  November, 
very  early  varieties  are  usually  grown. 

In  the  hot,  dry  districts  of  the  North-west  and  Western  Slopes  the 
growing  season  is  fairly  long,  and  fairly  good  crops  are  produced  when  the 
season  is  favourable,  which  is  when  the  rainfall  is  abundant.  These  seasons 
do  not  occur  very  often — perhaps,  on  an  average,  nor  more  than  once  in 
six  or  seven  years.  In  dry  seasons  the  crop  is  almost  a  complete  failure, 
the  hot,  dry  winds  withering  the  pollen  and  preventing  the  fertilisation 
of  the  ^Iks.  The  chances  of  having  a  greater  humidity  in  the  air  and 
sufficient  warmth  are  increased  by  making  a  very  early  or  a  very  late  planting 
of  an  early-maturing  variety.  The  early  sowing  should  be  made  even 
before  the  danger  of  frost  is  over.  Good  crops  of  raaize  have  often  been 
produced  from  sowings  blackened  partly  or  completely  by  frost  when  the 
plants  were  several  inches  high.  Loss  from  spring  frosts  is  less  than  that 
from  summer  droughts  or  autumn  frosts.  In  these  districts,  then,  although* 
an  October  sowing  of  a  late  variety  will  probably  yield  best  in  a  favourable 
season,  the  best  average  results  will  be  obtained  by  sowing  early  varieties 
early  in  September  and  early  in  December.  Maize  for  fodder  or  silage  may 
be  sown  from  September  to  December. 

On  the  Murrumbidgee  Irrigation  Area,  which  has  similar  climatic  con- 
ditions to  those  just  described,  the  early-sown  crops  have  not  been  very 
successful  to  date,  and  December  plantings  are  recommended  for  grain. 
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In  the  Tumut  district  maize  is  usually  sown  during  the  latter  half  of 
October. 

In  sowing  special  seed  plots  which  it  is  dasired  to  keep  free  from  cross- 
fertilisation  by  other  maize,  a  period  of  at  least  three  or  four  weeks  should 
be  allowed  to  elapse  before  or  after  the  planting  of  any  other  maize  within 
a  distance  of  at  least  a  quarter  of  a  mile.  On  the  North  Coast  it  is  desirable 
to  plant  the  seed  plot  late  in  order  to  avoid  trouble  with  weevils,  which 
badly  infest  early-sown  maize  in  the  field,  while  later  plantings  remain 
comparatively  free. 

Thinning  and  Replanting. 

In  spite  of  all  precautions  it  may  be  found  that  the  stand  is  much  below 
that  desired.  The  chief  causes  of  this  condition  are  faulty  seed,  improper 
soil  conditions  (tilth  and  moisture),  burrowing  animals,  birds  eating  the 
seed  or  pulling  up  young  plants  {e.g.,  crows),  improper  planting,  and  strong 
fertiliser  in  contact  with  seed. 

The  question  then  arises  whether  the  missing  bills  or  grains  should  be 
resown,  or  whether  the  whole  field  shovJd  be  replanted.  Very  little  success 
has  been  gained  by  replanting  missing  hills  in  the  maize  crop.  In  the  first 
place,  the  "  refills "  are  two  or  three  weeks  later  in  flowering  than  the 
original  field  of  maize,  and  they  therefore  suffer  considerably  from  lack  of 
fertilisation.  The  result  is  that  many  of  these  stalks  are  barren,  and  only 
a  few  of  the  ears  are  even  moderately  filled  with  grain.  This  can  be  obviated 
to  some  extent  by  planting  a  much  earlier  variety  in  the  missing  hills;  but 
in  any  case  the  ''  refills "  are  usually  dwarfed  in  growth,  owung  to  their 
being  shaded  and  robbed  of  plant-food  material  and  moisture  by  their 
more  vigorous  neighbours,  and  they  rarely  produce  ears  of  any  size  or 
sufficient  extra  grain  to  compensate  for  the  trouble  of  replanting,  which 
is  a  slow  process  that  must  be  done  by- hand.  The  objection  to  planting 
an  earlier  variety  is,  of  course,  that  the  seed  of  both  is  rendered  impure  by 
crossing.  If  the  actual  stand  is  less  than  about  three-quarters  the  required 
stand,  it  will  be  advisable  to  replant  the  entire  field  at  once.  This  can  be 
done  by  drilling  the  fresh  rows  in  the  same  direction  and  between  the  old 
rows,  getting  rid  of  the  latter  by  the  usual  cultivation. 

On  small  areas  the  practice  of  planting  thickly  and  thinning  to  the 
required  stand  is  one  that  can  be  confidently  recommended.  It  affords  an 
opportunity  of  practising  a  very  efficient  method  of  selection,  viz.,  that  of 
retaining  only  the  most  vigorous  young  plants,  while  the  weak  plants  are 
eliminated  by  their  removal.  No  indication  is  given  by  the  grain  which  is 
going  to  produce  the  most  vigorous  stalks;  and  when  the  weak  stalks  are 
eliminated  in  this  way,  and  only  the  strong  ones  are  left,  the  effect  is 
shown  in  the  subsequent  yield.  The  thinning  may  be  done  at  any  time 
when  the  plants  are  from  6  to  IS  inches  tall,  and  a  man  or  a  boy  can  do 
about  2  acres  a  day.  In  Ohio*  a  four-years'  average  has  given  an  increased 
yield  of  8J  bushels  per  acre  in  favour  of  thick  planting  and  thinning  to 
the  normal  stand. 

*  Ohio  Agr.  Exp.  Station  Bulletin  282  (1915). 
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Varieties  of  Maize  for  Grain  and 
Green  Fodder/ 

Recommendations  by  the  Department  of  Agriculture. 


At  a  conference  of  Inspectors  of  Agriculture,  held  recently  in  Sydney,  it  was 
decided  to  make  the  following  recommendations  in  connection  with  the 
growing  of  maize  in  the  State  ;  — 

Classification  of  Maize  Districts. 

The  maize  districts  for  the  purpose  of  these  recommendations  were  classified 
as  follows  : — 

1.  North  Coast,  comprising  the  Tweed,  Richmond,  Clarence,  Bellinger, 

Macleay,  Hastings  and  Manning  River  districts,  and  the  Dorrigo 
and  Comhoyne  Tablelands. 

2.  Central  Coast,  comprising  the  County  of  Cumberland  and  the  Hunter 

and  Hawkesbury  River  districts. 

3.  South  Coast,  comprising  the  Illawarra,  Shoalhaven,  Milton,  Moruya, 

and  Bega  districts. 

4.  Northern   Tableland,  comprising    the   Tenterfield,  Glen   Innes,  and 

Armidale  districts. 

5.  Central  Tableland,  comprising  the  Bathurst  district. 

6.  Southern      Tableland,      comprising      Moss     Vale,     Goulburn,     and 

Mittagong. 

7.  North-western  Slopes,  comprising  Inverell  and  Tamworth  districts. 

8.  Western    Slopes,  compri.sing    the  Molong,    Manildra,    Mudgee,    and 

Canowindra  districts. 

9.  Tumut  district. 

10.  Murrumbidgoe  Irrigation  Area. 

Order  of  Maturity. 

The  following  is  the  approximate  order  of  maturity  of  the  varieties  of  maize 
recommended  by  the  Department  : — 

Very  Early     ...     Canada  Early  Flint.  Mid-season      ...     Boone  County  White. 

Early Early  Yellow  Dent.  Learning. 

Early  Clarence. 
Medium  Early       Silvermine.  Giant  White. 

Funk's  Yellow  Dent.  Golden  Beauty. 

Golden  Superb.  Golden  Nugget. 

Small  Red  Hogan.  Medium  Late  .      Improved  Yellow  Dent. 

Hickory  King.  Late     Red  Hogan. 
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Varieties  Recommended  for  Districts 

North  Coast. 
For  Grain — 

Learning — most  suitable  for  early  sowing  (September  to  November). 

Golden  Superb — for  early  sowing  on  the  Macleay  River. 

Giant  White — for  early  sowing,  Macleay  and   Manning  Rivers,  on 
soils  of  moderate  fertility. 

Improved  Yellow  Dent  \^  Blight-resistant  varieties  ;  for  later  sowing 

Golden  Nugget  )  or  main  crop. 

Leaming — for  Dorrigo  and  Comboyne  Tablelands. 

Golden  Beauty-  for  early  sowing  on  Manning  River. 

Small  Red  Hogan — for  Dorrigo  only. 

Hickory  King — for  poorer  or  upland  soils. 
For  Green  Fodder — 

Improved  Yellow  Dent. 

Central  Coast, 
^or  Grain — 

Leaming — for  early  crop  (September  and  October  sowing). 

Improved  Yellow  Dent  (^  Blight-resistant    \arieties   for   main    crop 

Golden  Nugget  j  (October  and  November  sowing). 

Red  Hogan — for  main  crop  (September  and  October  sowing). 

Hickory  King — for  poorer  or  upland  soils. 
J^or  Green  Fodder — 

Improved  Yellow  Dent. 

South  Coast. 
For  Grain — 

Funk's  Yellow  Dent  )  ^  ,  r,  i  xt  i 

Tj.  1,     ,  T^-  '  for    early    crop    (September    to    November 

Silvermine  )  '  ^^' 

Boone  County  White      . 

eaming  ,for  main  crop  (October  sowing). 

Improved  Yellow  Dent  l 

Red  Hogan  -' 

Boone  County  White — for  rich  soils  or  for  low  moist  situations. 

Hickory  King — for  poorer  or  upland  soils. 

J'or  Green  Fodder — 

Improved  Yellow  Dent  —for  fertile  soils. 

Hickory  King — for  poorer  or  upland  soils. 

Northern  Tableland. 

For  Grain — 

Early  Yellow  Dent, 

For  Green  Fodder — 

Leaming  I  ^  i  • 

_-..  ,      ®^^.       >  for  early  sowing.  • 

Hickory  King  j  ^  ^ 

Early  Yellow  Dent — for  late  sowing. 
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„     ^     .  Central  Tableland. 

ror  Grain — 

Funk's  Yellow  Dent. 

Sil  vermin  e. 
For  Green  Fo  rider — 

Learning. 

Hickory  King. 

Southern  Tableland. 
For  Grain — 

Canada  Early  Flint. 

/or  Green  Fodder — 

Learning  (  «  , 

XT-  ,         T-r-       f  for  early  maturing  crop. 

Hickory  King  )  J  ^       r 

Improved  Yellow  Dent — for  late  maturing  crop. 

North-western  Slopes. 
For  Grain — 

Funk's  Yellov  Dent — for  October  or  November  solving. 

Early  Yellow  Dent — for  December  sowing  (only  if  necessary). 
For  Green  Fodder — 

Improved  Yellow  Dent. 

Western  Slopes. 
For  Grain — 

Early  Yellow  Dent    )  „     ,      ,  t-^  i 

F     It' •  V  11       r>     X  V. '^September    or     December     sowings    recom- 

tjM  ■  I  mended  on  upland  soils. 

feilvermme  '  ^ 

For  Green  Fodder — 

Learning. 

Improved  Yellow  Dent. 

V     ry     ■  TuMUT  District, 

I^or  Gram — 

Early  Clarence. 

Funk's  Yellow  Dent. 

Learning. 

For  Green  Fodder — 

Improved  Yellow  Dent. 

MURRUMBIDGEE    IRRIGATION    ArEA. 

For  Grain — 

Silverraine  )  ^ 

Funk's  Yellow  Dent  j  ^^^^"^^^^  ««^>"g  recommended. 
For  Green  Fodder — 

Improved  Yellow  Dent. 

Varieties  for  Further  Trial. 

The  following  varieties  are  being  further  tested  by  the  Department : — 
Gold , Standard  Learning.  Prairie  Queen.  Golden  Drop. 

Goldmine.  Chester  County.  King  of  the  Earlies. 

Yellow  Moruya.  Craig  Mitchell.  Large  Yellow  Horsetooth. 

Yellow  Mastodon.  Eureka.  Pride  of  the  North. 

Palecap  Horsetooth.  Eclipse.  Sibley. 
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Popular  Descriptions  of  Grasses* 

[Continued  from  page  558.] 


E.  BREAKVVELL,  B.A.,  B.Sc,  A grostologist. 

THE   ERAGROSTIS    GRASSES    OF   THE    TABLELANDS 
AND   INTERIOR. 

The  structure  of  many  of  the  Eragrostis  grasses  of  the  interior  is  remark- 
ably adapted  to  withstand  the  hot,  semi-arid  conditions  of  the  summer 
months.  As  a  rule,  the  leaves  are  narrow  and  wiry,  presenting  a  small 
surface  for  transpiration,  and  being  so  constructed  as  to  retain,  as  far  as 
possible,  the  limited  amount  of  moisture  available  to  the  plant.  These 
■drought-resistant  characteristics  are  not  confined  to  the  leaves  alone,  but 
the  roots  have  them  also.  The  principal  adaptations  for  protecting  the 
roots  of  the  grasses  are  (1)  the  presence  of  sheathing  leavas  and  hairs 
situated  at  and  enveloping  the  base  of  the  stem,  and  (2)  the  persistence 
in  the  old  root  of  a  sheathing  case  of  sand.  As  regards  the  hairs  on  the 
sheathing  leaves,  they  are  often  so  thickly  developed  as  to  form  quite  a  felt. 
When  the  hairs  are  so  dense  they  must  act  as  one  of  the  greatest  deterrents 
to  what  would  otherwise  be  a  rapid  evaporation,  thus  serving  the  purpose 
•of  a  blanket. 

The  roots  of  many  of  the  inland  Era^ostis  grasses  are  numerous  (over 
100  were  counted  in  one  plant)  and  of  great  length,  and  all  descend  verti- 
cally, practically  without  any  branching. 

The  presence  of  the  sheathing  case,  composed  principally  of  sand  grains, 
is  probably  due  to  the  secretion  of  mucilage  from  the  outer  rows  of  cells 
in  the  root.  In  investigations  carried  out  with  some  North  African 
grasses,  growing  in  similar  situations  to  those  of  many  of  our  inland 
Eragrostis  species,  it  was  found  that  root  hairs  persisted  on  the  old  roots 
right  to  their  point  of  insertion  on  the  stem,  and  consequently  the  sheaths 
•of  mucilage  and  sand  served  the  very  important  function  of  protecting  these 
root  hairs.  The  latter,  in  times  of  drought,  would  certainly  be  shrivelled 
up  were  it  not  for  this  sheathing  case. 

The  extreme  length  of  the  roots  is  necessary  to  tap  the  moisture,  which 
rapidly  sinks  through  the  absorbent,  sandy  soil.  The  scarcity  of  branching 
in  the  roots  is  also  due,  of  course,  to  the  fact  that  surface  moisture  is  very 
limited  in  quantity. 

Most  of  the  Eragrostis  grasses  of  the  interior,  on  account  of  their 
drought-resistant  properties,  are  called  "  never  fail "  grasses,  an  excellent 
term,  considering  that  when  most  of  the  succulent  grasses  are  dried  up  by  the 
hot  conditions,  the  Eragrostis  species  never  fail  to  produce  feed  in  critical 
periods.     One  could  not  compare  them  in  palatability  and  quantity  of  feed 
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Fig.  1.— "Never-fail "  Grass  (Eragrostis  eriopoda). 

Note  the  densely  hairj'  felt  and  the  sheathing  cases  of  sand  around  the  roots,  typically  characteristic  of  our 

interior  "  woolly  "  Eragrostis  grasses. 

Popular  Descriptions  of  Grasses. 
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Fig.  2. —  ErfiijTontis  lacnnaria. 
A  small  hairy  wiry  ^rass  of  our  semi-arid  distrit-ti. 

Popular  Descriptions  of  Grasses. 
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Fig.  3. — Enit/rostis  trachycarj.a. 
This  is  not  a  drousfht-resistant  grass,  but  is  common  in  elevated  districts  with  a  ^ood  summer  rainfall. 

Popular  Descriptions  of  Grasses. 
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produced  with  such  grasses  as  the  Pianic  or  Andropogon  species,  but  aa 
drought-resistant,  hardy  grasses  they  serve  a  very  important  function  in 
providing  feed  during  our  periodic  droughts. 

The  principal  grasses  of  this  species  in  the  interior  are  the  woolly  varieties, 
including  E.  laniflora  and  E.  eriopoda,  which  occur  in  particularly  dry 
situations,  and  the  non-woolly  species,  including  E.  lacunaria,  E.  falcata, 
E.  chcetophylla,  and  E.  leptocarpa.  The  last  group,  of  which  E.  lacunaria- 
is  a  typical  representative,  are  common  on  the  Western  Slopes  and  plains 
possessing  a  moderate  rainfall.  The  red  chocolate  soils  suit  them  admirably. 
They  are  very  rapid-growing  grasses,  and  amongst  the  first  to  come  into 
seed  after  heavy  summer  thunderstorms.  As  with  the  woolly  Eragrostis 
species,  they  are  not  appreciated  to  any  extent  if  other  grasses  are  plentiful ; 
but  there  is  no  doubt  about  the  manner  in  which  they  are  readily  eaten  by 
sheep  during  a  dry  spell.  Experiments  carried  out  at  Nyngan  indicate  that 
E.  lacunaria  does  not  respond  well  to  cultivation,  and  the  right  position  of 
these  grasses  therefore  appears  to  be  amongst  the  uncultivated  native  pas- 
tures. Mr.  Fred.  Turner  has  drawn  attention  to  the  fact  that  E.  lacunaria 
could  be  well  utilised  as  an  ornamental  grass,  and  there  is  no  doubt  that 
when  this  grass,  with  its  handsome  purple  panicles,  is  plentiful  in  a  pasture,, 
a  prettier  sight  it  would  be  difficult  to  imagine. 

The  principal  Eragrostis  grass  on  the  tablelands  is  E.  trachycarpa.  As 
will  be  seen  in  the  accompanying  drawing,  this  grass  is  small  in  stature, 
and  is  characterised  by  extremely  small  flowering  spikelets.  A  very  im- 
portant feature  in  connection  with  this  grass  is  the  manner  in  which  it 
readily  adapts  itself  to  pasture  or  cleared  paddocks.  In  this  respect  it 
reminds  one  very  forcibly  of  the  coastal  Paddock  Love  grass  (E.  lepto- 
stachya).  In  the  cultivated  pastures  of  Glen  Innes,  consisting  principally 
of  cocksfoot  and  rye  grass,  it  has  spread  to  such  an  extent  that  it  has 
actually  succeeded  in  crowding  out  the  perennial  rye  grass. 

This  grass  makes  its  best  growth  in  the  summer  and  autumn  months. 
Its  succulent  flag  is  readily  eaten  by  sheep,  and  it  appears  to  withstand  a 
considerable  amount  of  grazing. 

E.  irachycarpa  occurs  on  the  more  elevated  portions  of  the  tablelands 
throughout  the  length  of  the  State,  but  appears  to  be  more  common  in  New 
England  than  elsewhere,  probably  on  account  of  the  more  abundant  summer 
rains  in  that  region. 


Clearing  Land  and  Subsoiling  with  Explosives. 

A  LIMITED  number  of  demonstrations  in  clearing  land  and  subsoiling  with 
explosives  will  be  given  by  Mr.  C.  W.  Burrows,  Field  Assistant,  to  branches 
of  the  Agricultural  Bureau.  Branches  who  wish  to  take  advantage  of  this 
offer  are  requested  to  make  early  application  to  the  Department  through  their 
honorary  secretaries. 
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Weed  Seeds  and  Impurities  in  Imported 

Seeds* 


E.   BREAKWELL.  B.A.,  B.Sc,  Agrostologist. 

During  the  past  twelve  months  the  examination,  under  the  Federal  quaran- 
tine regulations,  of  all  agricultural,  vegetable  and  farm  seeds  imported  into 
New  South  Wales  for  weed  seeds  and  fungus  diseases  has  been  continued. 
In  comparing  the  results  of  such  examination  with  those  of  the  previous- 
twelve  months,  it  is  noticeable  that  whereas  175  out  of  1,000  samples  were 
impure  during  the  year  ending  June,  1917,  346,  or  nearly  double  the  number, 
in  1,000  samples  were  found  to  be  impure  during  the  year  ending  June,  1918- 
Also,  whereas  117  different  kinds  of  weed  seeds  were  noticed  in  the  first  1,000" 
samples,  during  the  last  year  150  different  varieties  have  been  detected. 
In  addition,  more  seed  than  last  year  was  ordered  to  be  cleaned  before  being 
allowed  to  be  submitted  for  sale.  These  facts  tend  to  show  that  close 
watchfulness  is  necessary  to  prevent  the  importation  of  new  weed  seeds-^ 
or  of  weeds  which  are  already  a  great  source  of  trouble  in  the  State. 

The  weed  problem  in  New  South  Wales  is  becoming  most  serious.  On 
every  hand  one  hears  reports  of  the  manner  in  which  noxious  weeds  are 
obtaining  a  hold  on  our  wheat  and  pastoral  lands,  and  in  some  districts  the 
depreciation  of  land  as  the  result  of  such  weed  growth  is  estimated  at  20  to 
30  per  cent.  Some  farmers  have  been  completely  forced  out  of  farming 
as  the  result  of  weed  encroachment. 

Although  there  is  plenty  of  urgent  work  to  do  in  suppressing  the  weeds- 
already  established,  nevertheless  the  task  of  preventing  any  more  noxioua 
and  other  weed  impurities  from  being  imported  requires  a  good  deal  of 
attention.  The  Federal  Government  is  alive  to  this  matter,  and  as  far 
as  this  State  is  concerned  very  few  seeds  are  imported  which  escape  the 
detection  of  the  quarantine  officials.  The  seed  is  tested  at  the  seed-testing 
laboratory  of  the  Botanic  Gardens,  and  reports  issued  on  the  results  of 
such  testing. 

It  is  a  matter  of  some  importance  to  note  that  the  seeds  imported  from 
New  Zealand  are  generally  impure,  and  often  contain  such  a  large  percentage 
of  impurities  as  to  render  them  unfit  for  sowing.  Probably  the  war  conditions 
and  consequent  scarcity  of  labour  have  had  something  to  do  with  this,  as 
even  from  such  an  intensively  cultivated  country  as  France  some  very  impure 
seed  has  been  received. 
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Some  of  the  worst  samples  of  seed  submitted  for  examination  were  as 
follows  : — 


Percentage  of  Weed  Seeds  and  Impurities  in  some  Samples. 


o-||    j 

°«1 

Name  of 

Whence 

c4~ 

Name  of 

E'^^^l    1  Name  of 

Whence 

BUS  1 

5-E 

Name  of 

^  «  •*- 

Seed. 

Imported. 

Is. 

Impurities. 

"t'-o    ,      Seed. 

Imported. ' 

S  3 

Impuritie.'. 

S5  = 

IN 

a;  M 

b 

^H  rH 

CLi 

Barley     ... 

U.S.A.    ... 

6 

Avena    fatna      (Wild 
Oat). 

Lolium        temuleiUuni 
(Darnel). 

Brassica     sp.     (Mus- 
tard). 

Centaurea     solstiiialis 
(St.     Barnaby's 
Thistle). 

160 
32 
96 

520 

Parsley  ... 

U.K.       ... 

5 

Matricaria    inodora 

(May  weed). 
Papaver  dubium 

(Poppy). 
Chenopodium   album 

(Fat  Hen). 
Rumex  sp.  (Dock)    ... 

11.200 

800 

32 

192 

Phalaris 

N.Z. 

4 

Anagallis   arvensis 

6,336 

Carrot      .. 

N.Z.       ... 

11 

Polygonum    persicaria 
(Smart  weed). 

Chenopodium  album 
(Fat  Hen). 

Brassica    sp.      (Mus- 
tard). 

2,560 
256 
128 

bulbosa. 

(Pimpernel). 

Sifewe  gallica  (Catch- 
fly). 

Chenopodium    album 
(Fat  Hen). 

Festuca   pratensis 
(Meadow  Fescue). 

4,224 
1,664 
1,664 

Curled 

England... 

3 

Lepidium  campestre 

256 

Sonchus  oleraceus  ( Sow 

832 

Cress. 

(Mustard). 
Matricaria    inodora 

(May  weed). 
Plantago  sp.  (Rib 

grass). 
Stellaria  media  (Chicli- 

weed). 
Rumex  sp.  (Dock)     ... 

1,280 

2,400 

320 

320 

Thistle). 
S.  asper  (Sow  Thistle) 
Plantago    lanceolata 

(Rib  grass). 
Trifolium  minus 

(Suckling  Clover). 
Polygonum    persicaria 

(Smart  weed). 
Geranium  disnectum  ... 

640 
704 

512 

384 
192 

Egyptian 

b'rance  ...     9 

Melilotus       parviflora 

10,016 

Rumex  acelosella 

192 

Clover. 

(Hexham  Scent). 

(Sorrel). 

Rumex  sp.  (Doclv)     ... 

284 

Rumex  crispus  (Dock) 

64 

Brassica  sp.  (Mustard) 

960 

Polygonum      aviculare 

64 

(Wire  Weed). 

Rib  grass 

N.Z. 

10 

Rye  grass      

38,840 

Anthemis  arvensis    ... 

96 

Ranuticulus        parvi- 
florus  (Wild  Butter- 

1,920 

Grimm 

U.S.A.    ... 

1 

*Salsola    Trmjus 

256 

cup). 

Lucerne. 

(Russian  Thistle). 
Chenopodium   album 

(Fat  Hen). 
Setaria  viridis  (Pigeon 

grass). 

1,024 
256 

Holcus  lanatus  (York- 
shire Fog). 

Trifolium  repens 
(White  Clover). 

Medicago  lupulina 
(Yellow  Trefoil). 

1,600 
800 
320 

Linseed   ... 

Japan     ... 

3 

Cuscuta  epilinum 

(Dodder). 
Setaria     sp.     (Pigeon 

grass). 
Panicum  crus-galU 

( Swamp  or  Barnyard 

firass). 

1,024 

1,664 

432 

M.  maculata  (Spotted 

Trefoil). 
Sherardia  arvensis    ... 
Anthemis  cotula 
Rumex  acelosella 

(Sorrel). 
Rumex  sp.  (Dock)    ... 

480 

128 
96 
96 

100 

Meadow 

N.Z. 

3-5 

Holcus  lanatus  (York- 

3,840 

FoxtaU 

shire  Fog). 

White 

N.Z. 

6 

Rumex    acelosella 

14,720 

grass. 

Lolium  perenne   (Per- 
ennial Rye  grass). 

Festuca    bromoides 
(Rat's  Tail  Fescue) 

Anthoxanlhum   odora- 
tum    (Sweet-scented 
Vernal  grass).         ^ 

Deschampsia   flexuosa 
(Silvery  grass). 

Danthonia    pilosa 
(Wallaby  grass). 

Hvpochceris      radicata 
(Cat's  Ear). 

6,000 
3,200 
1,920 

1,600 

1,280 

04 

Clover. 

(Sorrel). 
Silene    gallica    (Catcll 

Fly). 
Plantago    lanceolata 

(Rib  grass), 
fiwmea;  sp.  (Dock)     ... 
Trifolium  yninus 

(Suckling  Clover). 
Chenopodium  album 

(Fat  Hen). 

17,280 

3,072 

640 
448 

1,280 

*  One  of  the  worst  pests  in  America,  but  not  yet  established  in  this  State. 
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A  complete  tabulated  list  of  all  the  difEerent  kinds  of  weeds  and  impurities 
present  in  the  1,000  samples  is  here  appended  : — 


Weed  Seeds  and  Impfrities. 


Number 

Number 

Agricultural, 

of 

Agricultural, 

of 

Weed  Seeds 

or 
Impurities. 

Farm,  or 
Vegetable  Seed 

Country 
whcncs 

samples 
contain- 

Weed Seeds 

or 
Impurities. 

Farm,  or 
Vegetable  Seed 

Country 

whence 

Imported. 

samples 
contain- 

containing 
Weed  Seeds  or 

Imported. 

ing  Weed 
Seeds  or 

containing 
Weed  Seeds  or 

ing  Weed 
Seeds  or 

Impurities. 

Impuri- 

Impurities. 

Impuri- 

ties. 

i 

1 

ties. 

Achillea  millefolium 

Agrnstis  vulgarit 

U.K.     ... 

r 

Linseed  ... 

N.Z.      ... 

2 

(Yarrow). 

(Creeping    Bei 

It 

Perennial  Rye  ... 

N.Z.      ... 

4 

grass). 

Bromus  sp.  ... 

Cocksfoot 

N.Z.      ... 

2 

Alopecurus  agrestis 

j  Alopecurus     pr 

1-  N.Z.      ... 

Meadow  Fescue 

N.Z.      ... 

1 

(Foxtail  grass). 

'     tensis. 

Red  Cabbage     ... 

England 

1 

Alopecurus  pratensis 

■'  Linseed  ... 

..  India    ... 

Camelina  saliva 

White  Clover    ... 

N.Z.      ... 

1 

(FoxUil  grass). 

(False  Flax). 

Amaranthus  retro- 

Marjoram 

..   U.S.A.  ... 

Capsella  buna- 

Kentucky  Blue... 

N.Z.      ... 

1 

flexus  (Bed  Leg  or 

pastoris  (Shep- 
herd's Purse). 

Pigweed). 

Amaranthus  sp.       < 

Yellow  Millet    . 
Celery     ... 

.,   Japan  ... 
..   U.K.     ... 

Carduus  acanthoides 
(Thistle). 

White  Clover    ... 

N.Z.      ... 

1 

Anagallis  arvensis-  f 

Parsley  ... 

..   N.Z.      ... 

Corex  sp.  (Sedge)    ... 

Fiorin     

N.Z.      ... 

1 

(Pimpernel).        \ 

Phalaris  btdbosa 

N.Z.      ... 

Centaurea  solstUialis. 

Barley    

U.S.A.  ... 

1 

r 

Leek 

..    U.K.     ... 

1 

Centaurea  melitensis 

Canary  seed 

Morocco 

1 

Anthemis  arvensis  < 

Medicago  lupul- 

France 

(Maltese  Thistle). 

i?M. 

Centaurea  nigra 

Canary  seed 

Morocco 

1 

\ 

Trifolium  repent 

N.Z.      ... 

(Thistle). 

Anthemii  cotula 

Eib  grass 

..  N.Z.      ... 

Cerastium  vulga-     f 
turn  (Mouse-ear),-! 

Kentucky  Blue... 

N.Z.     ... 

1 

(Chamomile). 

White  Clover    ... 

N.Z.      ... 

1 

Anthemis  tinctorum 

Chicory  ... 

..   U.K.     ... 

Chick-weed).         L 

Anthemis  sp. 

Beet 

..  France 

Cress       

N.Z.      ... 

2 

' 

Rib  grass 

..   N.Z.      ... 

Cress 

England 

2 

Alopecurus     pr 

3-   N.Z.      ... 

Endive 

U.K.     ... 

1 

AMtoxanthum 

tensis. 

Celery     

U.K.     ... 

3 

adoratum  ( Sweet- - 

Cynosurus  cris- 

N.Z.      ... 

Celery     

France  ... 

1 

scented  Vernal 

tatus. 

Carrot    

N.Z.      ... 

9 

grass). 

Sheep's  Fescue 

..    N.Z.     ... 

Carrot    

EuKland 

1 

1  Chewing's  Fesci 

le  N.Z.      ... 

Meadow  Fescue 

N.Z.      ... 

1 

:  Perennial  Rye 

..   N.Z.      ... 

Red  Clover 

N.Z.      .. 

Apium     leptophyl- 
/Mm  (Wild  Celery)' 

:  Alopecurus     pr 
tensis. 
Celery     ... 

Russia  ... 
..   U.K.     ... 

Chenopodium 
album  (Fat 

White  Clover    ... 

Rape       

Radish 

N.Z.      ... 
Japan  ... 
U.K.     ... 

3 

1 
1 

Asperula  azurea 

:  Rape 

..   Japan  ... 

Hen). 

Parsley 

France  .. 

1 

Asphodelus  fiMulo- j 
sus (Wild  Onion).! 

Linseed  ... 

j  Linseed  ... 

Celery     ... 

..   India     ... 
..   N.Z.      ... 
..   N.Z.      ... 

l.i 

Parsley 

Parslev 

White  Millet      ... 

England 
U.K.     ... 
Japan  ... 

2 
3 
1 

Avena  fatua              j 
(Wild  Oat).           i 

1  Barley    ... 

..   U.S.A.  ... 

1 

Sweet  Marjoram 

France  ... 

1 

Canary  Seed 
•  Beet 

..   Morocco 
..    France 

Linseed  

Linseed  ... 

India    ... 
N.Z.      ... 

5 

Avena  an.     ...          J 

,  Linseed  ... 

..   N.Z.      ... 

Leek       

U.K.     ... 

1 

i  Carrot    ... 

..  Morocco 

1 

Lettuce 

N.Z.      ... 

2 

Atripler  sp.  (Salt- 

Cress 

..   England 

Kentucky  Blue... 

N.Z.      ... 

1 

bush). 

i 

Phalaris  bulbosa 

N.Z.      .. 

1 

Brassica  alba 
(Mustard). 

Linseed  ... 

..   India    ... 

Cichorium  intybus 
(Chicory). 

Leek       

Cabbage 

U.K.     ... 
U.K.     ... 

1 
1 

B.  nigra  (Mustard).. 

Phalaris  bulbost 

I     N.Z.      ... 

Carrot    

U.K.     ... 

1 

r 

Barley    ... 

..   U.S.A.  ... 

ComposUce   ...         -l 

Linseed 

India    ... 

1 

Thyme   ... 

..    U.K.     ... 

Lavender 

U.K.     ... 

1 

Parsley  ... 

..    U.K.     ... 

Cnicus  arvensis        C 

Parsley 

Carrot     

U.K.     ... 

France  ... 

Linseed  ... 
Linseed  ... 

..  India    ... 
..   Japan  ... 

19 

(Creeping  Corn    J. 
Thistle).                L 

1 

1 

Canary  seed 

.,   Morocco 

Cnicus  sp.    ... 

Sage       

France  ... 

I 

Bransica  sp.              < 

Canary  seed 

..   London 

Convolvolus  arven-   ) 

Parslev 

England 

1 

(Mustard).             1 

Perennial  Rye  . 

..   N.Z.      ... 

Red  Millet 

Japan   ... 

1 

Red  Clover 

..    N.Z.      ... 

sis  (Bindweed),   "j 

Canary  seed 

Morocco 

2 

Italian  Rye 

..    N.Z.      ... 

Carrot    

England 

1 

Carrot     ... 

..   N.Z.      ... 

Convolvolus 

Onion     

N.Z.      .. 

1 

Berseera... 

..   France 

erubescens     (Bind- 

Carrot    ... 

..   U.K.     ... 

weed). 

Cress 

..    England 

/ 

Parsley 

France  ... 

I 

Bromus  hordeaceus 

Meadow  Fescue 

..   U.S.A.  ... 

Yellow  Millet    ... 

Japan  ... 

1 

(Goose  grass). 
Bromus  inermis 

Cocksfoot 

..   N.Z       ... 

1 

Convolvolus  sp. 

Leek 
Canary  seed 

U.K.     .. 
Morocco 

1 

(Hungarian  Brome 

Crimson  Clover 

N.Z.      ... 

1 

grass). 

V 

Carrot    

1 

N.Z.      ... 

1 
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Weed  Seeds 

AND  Impurities— roM^iV^M 

nl. 

Number 

Number 

Agricultijral, 

of 

Agricultural, 

of 

Weed  Seeds 

Farm,  or 
Vegetable  Seed 

Counti  y 
whence 

samples 
contain- 

Weed Seeds 

Farm,  or 
Vegetable  Seed 

Country 

whence 

I  mported. 

samples 
contain 

or 
Impurities. 

containing 
Weed  Seeds  or 

I  mported. 

ing  Weed 
Seeds  or 

Impurities. 

containing 
Weed  Seeds  or 

ing  Wee 
Seeds  or 

Impurities. 

Impuri- 
ties. 

Impurities. 

Impuri- 
ties. 

Vrepis  capillaris      J 
(Hawkweed).       \ 
■Crepis  vireiis 
<C'uscuta  epilinum 

Linseed  ... 

N.Z.      ... 

1 

Hordeum  sativum    ... 

Canary  seed      ... 

Morocco 

Crested  Dogstail 

N.Z.      ... 

1 

(Barley). 

Carrot    ... 
Linseed  ... 

U.K.     ... 
Japan  ... 

1 
3 

Linseed  ... 
Perennial  Rye  ... 

N.Z.      ... 

U.S.A.  ... 

(Dodder). 
Oynosunis  crista-     \ 
tus  (Crested         ■< 

Perennial  Rye  . . . 
Hard  Fescue 

N.Z.      ... 
N.Z.      ... 

1 
1 

Hypochceris  radi- 
cata  (Cat  s  Ear).  " 

Perennial  Rye  ... 
Crested  Dogstail 
Crested  Dogstail 

N.Z.      ... 
N.Z.      ... 
U.K.     ... 

Dogstail).             L 

Sheep's  Fescue  ... 

N.Z.     ... 

1 

Cocksfoot 

N.Z.      ... 

Cyperacem    ...         <^ 

Kentucky  Blue... 

N.Z.      .. 

1 

Jteadow  Fescue 

N.Z.      ... 

Creeping  Bent 

U.K.     ... 

1 

Crested  Dogstail 

U.K.     ... 

grass. 

Lapsana  communis 
(Nipple  wort).       j 

Cress      

U.K.     ... 

Dafithonia  pUosa 

Meadow  Foxtail 

N.Z.      .. 

1 

Savoy     

U.K.     ... 

(White  Top  grass). 

Cabbage 

Franco  ... 

Deschampsia  flexuosa 

Meadow  Foxtail 

N.Z. 

1 

(Silvery  grass). 
Echium  sp.  ... 

Cummin 

France  ... 

1 

Letjumiiiosa...         < 

Sago        

Linseed  ... 

France  ... 
Calcutta 

Ergot           ...         -(^ 

Perennial  Rye  ... 

N.Z.      ... 

1 

Tall  Fescue 

N.Z.      ... 

1 

Lepidium  cam-         f 

Cress 

England 

Eruca  saliva            f 
(llocket).            \ 

Linseed  ... 

India    ... 

Iti 

peUre  (Pepper     •( 
weed).                     L 

Fenugreek 

France  ... 

Linseed  ... 

Japan  ... 

6 

Perennial  Rye  ... 

U.S.A.  ... 

2 

Lolium  italieum        f 

Turnip 

U.K.     ... 

Festuca  bromoides 

Perennial  Rye  ... 

N.Z.      ... 

11 

(Italian  Rye        ■{ 

Rib  grass 

N.Z.      ... 

(Rat's  Tail 
Fescue  grass). 

Meadow  I'^escue... 

N.Z.      ... 

1 

.gra,<s).                    I. 

Meadow  Foxtail 

N.Z.      ... 

1 

r 

Linseed  

N.Z.      .. 

Crested  Dogstail 

U.K.     ... 

1 

1 

Rib  grass 

N.Z.      ... 

Festuca  elatior  (Tall 

Canary  seed 

Morocco 

1 

Canary  seed 

Morocco 

Fescue  grass). 

Canary  seed 

London... 

Festuca  pratensis 
(lleadow  Fescue^ 

Phalaris  bulbosa 

N.Z.      .. 

1 

Lolium  perenue 

Jfeadow  Foxtail 

N.Z.      ... 

1 

Hard  Fescue 

N.Z.      ... 

1 

(Perennial  Rye    ■{ 

Cocksfoot 

N.Z.      ... 

grass).                   L 

grass). 

Chewing's  Fescue 

N.Z.      ... 

Perennial  Rye  ... 

N.Z.      ... 

3 

Hard  Fescue     .. 

N.Z.      .. 

;  Canary  seed 

Morocco 

1 

Sheep's  Fescue  ... 

N.Z.      ... 

Festuca  sp.  ... 

Meadow  Fo.xtail 

Russia  ... 

1 

Italian  Rye 

N.Z.      ... 

.. 

Crested  Dogstail 

U.K.     ... 

1 

L 

Meadow  Fescue... 

N.Z.      ... 

Chewing's  Fescue 

N.Z.      ... 

1 

V 

Cress       

U.K.     ... 

1 

Barley    

U.S.A.  ... 

Fumaria  officinalis 

Fenugreek 

France  ... 

1 

Linseed  

(ialcutta 

(Fumitory). 

Lolium  temuleiitum 

Canary  seed 

Morocco 

Turnip 

U.K.     ... 

1 

(Darnel).              "■; 

Canary  seed 

London... 

Rape      

N.Z.      ... 

3 

Canary  seed 

Japan  ... 

Rape       

Japan  ... 

2 

V 

Perennial  Rye  ... 

N.Z.      ... 

Radish 

N.Z.      ... 

2 

Radish 

U.K.     ... 

2 

Lolium  s]).    ...          J. 

Parsley  ... 

N.Z.      ... 

White  Mustard  .. 

U.K.     ... 

1 

Cocksfoot 

N.Z.      ... 

Valium  aparine 

Cabbage 

U.K.     ... 

2 

(Cleavers). 

Millet      

Japan  ... 

1 

Lotus    ungustissimu.. 

Red  Clover 

N.Z.      ... 

Yellow  Trefoil  ... 

N.Z.      ... 

1 

(Bird's   Foot   Tre 

Cress      

N.Z.      ... 

1 

foil). 

Cress      

U.K.     ... 

2 

Lyrhuis    flos-cucculi 

Kentucky  BKle 

N.Z.      ... 

Cummin 

France  ... 

1 

(Ragged  Robin). 

Cauliflower 

U.K.     ... 

2 

Miihu  multiftda 

Fenugreek 

France 

Beet       

France  ... 

4 

(Mallow). 

' 

Sage       

France  ... 

1 

r 
Malva  parviflora      i 

Canary  seed 

Loudon 

Rape      

Japan  ... 

1 

Canary  seed 

Morocco 

<J«fanium  dis-          ^ 
sectum  (Wild 
Geranium).          ; 

Linseed  ... 
Phalaris  bulbosa 
Meadow  Fescue 
Perennial  Rye  ... 

India    ... 
N.Z.      ... 
N.Z.      ... 
N.Z.      ... 

2 

1 
1 
1 

Matricaria  inodoraj 
(May  weed).        1 

Parsley  ... 

I'arsley 

t^ress       

England 
U.K.     ... 
England 

.        .    i 

Red  Clover 

N.Z.      ... 

3 

Medicaqo  denticulate 

Beet        

France 

Celery     

U.K.     ... 

1 

(Burr  Trefoil). 

Olaucium    cornicu-  J 
latum.                  \ 

Cabbage 

U.K.     ... 

1 

Sheep's  Burnet 

France 

Sweet  Marjoram 

France  ... 

1 

Sage       

France 

f 

Linseed  

N.Z.      ... 

2 

Yellow  Trefoil  ... 

N.Z.      ... 

Oramineee    ...        < 

Lavender 

U.K.     ... 

1 

Medicugo  lupuliva 

Linseed  

India    ... 

10 

*         I 

White  Clover    ... 

N.Z.      ... 

1 

(Yellow  Trefoil).' 

Canary  seed 

Morocco 

Ouizotia  abyssinica.. 

.   Linseed  

India    ... 

4 

Cocksfoot 

N.Z.      ... 

1 

Linseed  

N.Z.      ... 

1 

Crimson  Clover... 

N.Z.      ... 

Rib  grass 

N.Z.      ... 

1 

White  Clover     ... 

N.Z.      ... 

Holcus  lanatus          , 
(Yorkshire  Fog).  \ 

Meadow  Foxtail 

N.Z.      ... 

1 

Medicaqo  nuwulata 

Rib  grass 

N.Z.      ... 

Crested  Dogstail 

N.Z.      ... 

1 

(Spotted  Trefoil). 

Hard  Fescue     .. 

N.Z.      ... 

1 

Medicaqo       sativa 

Leek 

N.Z.      .. 

is 

,1  Chewing's  Fescue 

N.Z.      ... 

1 

(Lucerne). 

—^ 
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Weed  Seeds  and  Impurities — continued. 


Number 

\ 

. 

Number 

Agricultural, 

of 

Agricultural, 

of 

Weed  Seeds 

or 
Impurities. 

Farm,  or 

Vegetable  Seed 

containing 
Weed  Seeds  or 

Country 

whence 

Imported. 

samples 
contain- 
ing Weed 
Seeds  or 

Weed  Seeds 

or 
Impurities. 

Farm,  or 
N'egetable  Seed 

containing 
Weed  Seeds  or 

Country 

whence 

Imported. 

samploi 
contain- 
ing Weed 
Seeds  or 

Impurities. 

Impuri- 

Impurities. 

Impuri- 

ties. 

ftpinaeli 

ties. 

c 

Carrot     ... 

N.Z.      .. 

i 

France  ... 

1 

J 

Chicory  ... 

U.K.     .. 

Rape       

X.Z.      ... 

4 

Medmiijij  s[).            < 

Carrot     ... 

Krr.nce 

Rape       

Japan   ... 

L 

Alsike  Clover    ... 

Canada 

1 

Radish 

Linseed 

U.K.     ... 
Japan   ... 

4 

Melilotus    parvi-      ( 

Linseed  ... 

India    ... 

Polygonum  convol-  i 
voli'^   (Climbing^ 

Linseed  ... 

N.Z.     ... 

1 

flora  (  Hexham    < 

Berseem 

France 

Hemp     

Japan  ... 

4 

Scent).                    L 

Buckwheat), 

R<d  .Millet 

Japan  ... 

4 

Mentha  sp 

ISIarjoram 

U.S.A.  ... 

Marjcram 

France  ... 

1 

Myosotis    arvensix 

White  Clover     ... 

N.Z.      ... 

Cabbage 

U.K.     .. 

3 

(I'crget-me  not). 

Carrot     

N.Z.      ... 

1 

M;/osotis  sp. 

Wliitc  Closer    ... 

X.Z.      ... 

1 

Endive 

U.K.     ... 

1 

Red  Millet 
Wliite  Millet      .. 

Japan   ... 
Japan  ... 

ti 
5 

- 

Onion 

U.K.     ... 

I 

I'auicum    crds-ijulli ^ 

Yellow  ^fillet     .. 

Japan   .. 

3 

[ 

Parsley 

England 

1 

(Barn-yard 

Linseed  ... 

Japan  ... 

White  Mustard... 

U.K.     ... 

1 

grass). 

Carrot     

Carrot     ... 

France 
N.Z.      ... 

i 

I'ohjiiaHum    avicu-  J 
lore  (Wire  weed) 

Linseed  ... 
Linseed  ... 
Leek       

Calcutta 
N.Z.      ... 
U.K.     ... 

1 
4 

1 

J'uiiirum         miliu-  ] 

Rape       

.Japan  ... 

Meadow  Fescue... 

U.S.A.  ... 

1 

Linseed  

Japan   ... 

L 

Carrot     

U.K.     ... 

■i 

ceinn        (Frcncli  j 
Millet).                   ( 

I'anicum  sp.             -; 

Kemp     

Canary  seed 

Wliite  Millet      ... 

Japan   ... 
Morocco.. 

Japan   ... 

Polyf/onuvi  luputhi- 
folium  (Slender    = 
Smart  weed). 

Linseed  

Leek        

Carrot    ... 
Carrot     

.fa pan  ... 
N.Z.      ... 
N.Z.      ... 

England 

1 

I 
4 

1 

Hemp     ... 

Japan  ... 

r 

White  Millet      ... 

Japan   ... 

1 

I 

Celery     

U.K.     ... 

Linseed  

Linseed  

N.Z.      ... 

Japan  ... 

1 

Papaver       dubium  J 

Parsley 

U.K.     ... 

Poli/goHum     per  si- \ 
caria  (Smart 
weed). 

Phalaris  bulbosa 

N.Z       .. 

1 

(I'oppy).               \ 

Lettuce  ... 

N.Z.      ... 

Jteadow  Fescue 
Carrot     ... 

N.Z.      ... 
France  ... 

1 

Papaver hyhridnm   ... 

Cress 

U.K.     ... 

Carrot     ... 

N.Z.      ... 

4 

Papaver  rimas 

Kentucky  Blue... 

America 

Carrot     

U.K.     ... 

1 

Parsley        

Sweet  Marjoram 

Fran  CI'  ... 

Carrot    

U.S.A.  ... 

2 

Paspalum  diluUitum.. 

Davthoniu     semi- 

N.Z.      ... 

(iiunilari". 

f 

Millet      

Japan  ... 

1 

Phalaris  hulbosu 

Rape       

Japan   ... 

Polygonum  sp.         ■{ 

Kentucky  Blue... 

Ameiica 

1 

Phalaris  minor 

Rib  grass 

N.Z.      ... 

I 

Kentucky  Bhie... 

N.Z.      ... 

1 

r 
1 

Linseed  ... 
Canary  seed 

India    ... 
I;Ondoii 

Portulaca   oleracea 
(Purslane). 

Rape      

Japan  ... 

1 

Phularis  sp. 

Canary  seed 

^loroceo 

Prunella     vulgurinJ 

Crested  Dogstail 

U.K.     ... 

1 

Cauliflower 

U.K.     ... 

Red  Clover 

N.Z.      ... 

2 

. 

Perennial  Rye  ... 

N.Z.      ... 

(Self  Heal).           [ 

White  Clover    ... 

N.Z.      ... 

:j 

r 

Alsike  Clover    ... 

N.Z.      ... 

RannncitluK       parvi- 

Rib  grass 

N.Z.      ... 

1 

PMeiim  prnleiife      J 

White  Clover     ... 

N.Z.      ... 

florus    (Wild  But- 

(Timothy grass).  T 

Alsike  Clover    ... 

Canada 

tercup). 

Creeping  Bent 
grass. 

N.Z.      ... 

Hanniiculus  sp.        < 

Meadow     Foxtail 
Rye  grass 

Russia  ... 
N.Z.      ... 

1 

1 

r 

Rape      

Japan   ... 

Parsley  ... 

France 

1 

Picris  echiodex  (Ox  J 

Leek       

U.K.     ... 

Parsley 

N.Z.      ... 

1 

Lettuce  ... 

N.Z.      ... 

Linseed  ... 

India    ... 

2 

Tongue).               T 

Perennial  Rye  ... 

N.Z.      ... 

Linseed  

N.Z.      ... 

12 

Carrot     ... 

N.Z.      ... 

Linseed  

Japan  ... 

1 

L 

Celery     ... 

U.K.     ... 

White  Clover    ... 

N.Z.      ... 

4 

Picris  sp 

Celery     

U.K.     ... 

Red  Clover 

N.Z.      ... 

6 

Pisum  sp 

Yellow  Millet    ... 

Japan  ... 

Burner  ucelonellu 

Lettuce  ... 

N.Z.      ... 

:'. 

r 

Thyme 

Marjoram 

U.K.     ... 
U.K.     ... 

(Scrrel). 

Perennial        Rye 

grass. 

N.Z.      ... 

2 

linseed  ... 

N.Z.      ... 

Kentucky  Blue... 

N.Z.      ... 

2 

Perennial  Rye  ... 

N.Z.      ... 

Phalaris  bulbosa 

N.Z.      ... 

1 

Phalaris  bulbosa 

N.Z.      ... 

Crested  Dogstail 

U.K.     ... 

1 

Canary  seed 

Morocco.. 

Cocksfoot 

N.Z.      ... 

1 

PlaiUago  Idnceoluta  i 

Crested  Dogstail 

N.Z.      ... 

Chicory 

U.K.     ... 

1 

(Kib  grass). 

Cocksfoot 

N.Z.      ... 

Celery 

N.Z.      ... 

1 

>[eadow  Fescue... 

N.Z.      ... 

Carrot     

N.Z.      ... 

1 

Red  Clover 

N.Z.      ... 

White  Clover    ... 

N.Z.      ... 

Rurnei  crif^pux 
(Curled  Dock).    ' 

Linseed  ... 

N.Z.      ... 

5 

I 

Crimson  Clover... 

Cress       

Alsike  Clover    ... 

N.Z.      ... 

England 
Canada  .. 

Phalaris  bulbosa 
Crested  Dogstail 
Cocksfoot 

N.Z.      ... 
U.K.     ... 
N.Z.      ... 

1 
1 
1 

Plantago  i-xi. 

Cress 

England 

- 

Perennial  Rye  .. 

N.Z.      .. 

ft 
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Weed  Skeds 

AND  Impurities — continued. 

Number 

! 

Number 

Agricultural, 

of 

Agricultural, 

i 

of 

Weed  Seeds 

or 
Impurities. 

Farm,  or 
Vegetable  Seed 

containing 
Weed  Seeds  or 

Country 

whence 

Imported. 

samples 
contain- 
mg  Weed 
Seeds  or 

1         WeedSeeds            VegSl^'seed 

TmT>iirities           1       Containing       ; 
Impurities.          i    weed  Seeds  or 

Country  i 

whence 

Imported. 

samples 
contain- 
ng  Weed 
Seeds  or 

Impurities. 

Impuri- 
ties. 

Impurities.       1 

Impuri- 
ties. 

Meadow  Foxtail 

Russia  ... 

1 

Spergula  rubra        ...   Thyme 

U.K.     ... 

1 

Perennial  Rye  ... 

N.Z.      ... 

1 

f 

Turnip I 

U.K.     ... 

3 

Timothy  grass  ... 

U.K.     ... 

2 

Thyme ; 

France,.. 

1 

Swede     ... 

U.K.     ... 

1 

Rape       '• 

India     ... 

1 

Carrot     ... 

France  ... 

1 

Rape      ...         ...1 

N.Z.      ... 

1 

Parsley 

U.K.     ... 

1 

Parsley 

England 

1 

Berseem... 

France  ... 

1 

Sweet  Marjoram.. 

France  ... 

1 

Red  Millet 

Japan  ... 

1 

Sweet  Marjoram.. 

U.S.A.  ... 

1 

Linseed  ... 

N.Z.      ... 

1 

Kentucky  Blue...; 

N.Z.      ... 

1 

Rumex  sp.(Dock)     ■< 

Linseed  ... 

India    ... 

1 

Stellaria      media 

Canary  seed       . . .  ■ 

Morocco.. 

1 

Thousand-headed 

U.K.     ... 

1 

(Chick  Weed).      K 

Crested  Dogstail 

U.K.     ... 

1 

Kale. 

White  Clover    ... 

U.K.     ... 

2 

Kentucky  Blue... 

U.S.A.  ... 

1 

Wliite  Clover     ... 

N.Z.      ... 

2 

Canary  seed 

Morocco 

4 

Cress      

England 

3 

Cabbage 

U.K.     ... 

2 

Cress 

N.Z.      ... 

2 

Red  Clover 

N.Z.      ... 

5 

Celery     

U.K.     ... 

1 

White  Clover    ... 

N.Z.      .. 

3 

Carrot    

N.Z.      ... 

1 

Cress 

England 

2 

L 

Carrot     ... 

U.K.     ... 

1 

Alsike  Clover    ... 

N.Z.      ... 

1 

Stellaria  sp. 

Parsley 

U.K.     ... 

1 

Carrot     

N.Z.      ... 

2 

r 

Y'ellow  Trefoil  ... 

France  ... 

1 

Salsola  Tragus  (Rus- 

Grimm Lucerne  .. 

U.S.A.  ... 

1 

Thlaspis  arvense       j 

White  Clover    ... 

N.Z.      ... 

1 

sian  Thistle). 

(Pennycress).       ■", 

Cress      

N.Z.      ... 

1 

Sainfoin        

Sheep's  Burnet 

France  ... 

1 

L 

Sheep's  Burnet... 

France  ... 

1 

Salvia  sylvestris  (Vfild 

Sage        

France  ... 

1 

Sage). 

TrifuHum     hybridum 

Timothy  grass  ... 

N.Z.      ... 

1 

Scirpus  sp.  (Sedge)... 

Kentucky  Blue 

U.K.     ... 

1 

(Alsike  Clover). 

Senecio  sp.   ...         < 

Cabbage 

U.K.     ... 

1 

Trifolium  incarnatum 

Carrot     

U.K.     ... 

1 

Perennial  Rye  ... 

N.Z.      ... 

1 

(Crimson  Clover). 

Thyme 

France  ... 

1 

Setaria  glauca          / 

Red  Millet 

Japan  ... 

1 

Linseed  ... 

N.Z.      ... 

2 

(Pigeon  grass),     i 
Setaria  italiea         ^ 

Rape       

Parslev 

Red  Millet 

Japan  ... 
U.K.     ... 
Japan  ... 

1 
1 
1 

Trifolium  minus 
(Suckling  Clover).  ] 

Lettuce 

1  Red  Clover 
Phalaris  bulbosa 

N.Z.      ... 
N.Z.      .. 
N.Z.      ... 

1 

3 

1 

Setaria  viridis 

Grimm  Lucerne 

U.S.A.  ... 

1 

I 

Crested  Dogstail 

N.Z.      ... 

1 

White  Clover    ... 

N.Z.      ... 

5 

r 

Rape       

Japau  ... 

1 

Red  Millet 

Japan  ... 

4 

Rib  grass 

N.Z.      ... 

1 

White  Millet      ... 

Japan  ... 

10 

Parsley 

N.Z.      ... 

1 

Yellow    Millet  ... 

Japan  ... 

3 

Trifolium  prate  use- 

Leek 

N.Z.      ... 

1 

1 

Linseed  ... 

India     ... 

4 

(Red  Clover). 

Yellow  Trefoil  ... 

France  ... 

1 

1 

Linseed  ... 

Japan  ... 

(1 

White  Clover    ... 

N.Z.      ... 

2 

Setaria  sp.  ...          -i 

Hemp     ... 

Japan  ... 

4 

Trifolium      repensj 
(White  Clover).    \ 

Rib  grass 

N.Z.      ... 

2 

Red  Clover 

N.Z.      ... 

3 

Red  Clover 

N.Z.      ... 

1 

Celery     

U.K.     ... 

5 

Trifolium    sulterra- 

White  Clover    ... 

N.Z.      ... 

1 

Celery     ... 

France  ... 

4 

neum    (Subterra- 

Carrot    ... 

England 

3 

nean  Clover). 

Carrot    

N.Z.      ... 

3 

r 

Canary  seed 

Morocco 

1 

Carrot     

France  ... 

4 

Trifolium  sp.           -! 

Cress      

U.K.     ... 

1 

Carrot    

U.S.A.  ... 

iKl 

■ 

Rib  grass 

N.Z.      .. 

Yellow  Trefoil  ... 

N.Z.      ... 

' 

Barley 

U.S.A.  ... 

3 

Sfierardia  arvensis  - 

Linseed  ... 

N.Z.      ... 

Spinach 

France  ... 

1 

Crested  Dogstail 

U.K.     ... 

Rape       

Japan  ... 

1 

White  Clover    ... 

N.Z.      ... 

Triticum     sativum  - 

Red  Millet 

Japan  ... 

1 

Silene  dichotoma 

White  Clover    ... 

N.Z.      ... 

Linseed  

India    ... 

15 

(Wheat). 

Hemp     ... 

Japan  ... 

2 

White  5rustard 

N.Z.      ... 

Leek       

U.K.     ... 

1 

Phalaris  bulbosa 

N.Z.      ... 

Canary  seed 

Morocco.. 

.5 

Silene  gallica 

White  Clover    ... 

N.Z.      ... 

[_ 

Canary  seed 

England 

& 

(Catch  Fly). 

Rape      

Japan  ... 

Umbelliferm 

Linseed 

Japan  ... 

3 

Canary  seed 

Morocco. 

Verbena        hastata 

Sweet  Marjoram 

U.K.     ... 

1 

Solanacece    ... 

.   Kentucky  Blue... 

N.Z.      ... 

(Vervain). 

Sonchus  asper  (Sow 

Phalaris  bulbosa 

N.Z.      ... 

Verbena  sp. 

Sweet  Marjoram 

France  ... 

1 

Thistle). 

Vicia  villosa    (Hairj 

Spinach 

France  ... 

1 

Sonchus  okraceus    . 

.   Phalaris  bulbosa 

N.Z.       . 

Vetch). 

Hemp     ... 

Japan  .. 

10 

r 

Linseed  ... 

India    ... 

1 

Sorghum  sp.             ■{ 

Cummin... 

France 

Fieia  sp.       ...          ■{ 

Canary  seed 

Morocco.. 

1 

^    Buckwheat 

Japan  .. 

I 

Red  Clover 

England 

1 

Spergula     arvensis ' 

Linseed  ... 

Japan  .. 

Xanthium    spinosiin 

1  Hemp     ... 

Japan  ... 

1 

Linseed  

N.Z.      .. 

(Bathurst  Burr). 

(Spurrey). 

^    Carrot 

England 

1 
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Farmers^  Experiment  Plots. 

Dry-land  Grain  Sorghums. 


Mudgee-Coonabarabran  District. 


G.  G.  POTTS,  H.D.A.,  H.D.D.,  Assistant  Inspector. 

During  last  season  Mr.   S.  H.  Robinson,  of  Tallawang,  co-operated  with 
the  Department  in  carrying  out  trials  of  dry-land  sorghums. 

The  plots  were  sown  on  28th  November,  1917,  through  a  wheat  drill,  tubes 
being  blocked  up  to  make  the  rows  2^  feet  apart. 

The  soil  is  a  red  clay  loam — a  fair  representation  of  the  surrounding 
district — and  it  had  carried  a  crop  of  wheat  the  previous  season.  The  rate 
of  seeding  was  8  lb.  per  acre;  no  fertiliser  was  applied.  The  preparation 
of  the  soil  did  not  receive  the  best  attention,  as  ploughing  operations  were 
not  complete  until  the  day  before  planting,  and  this,  together  with  a 
harrowing  after  sowing,  was  all  the  cultivation  the  land  received.  It 
might  be  pointed  out  that  seasonal  conditions  would  not  allow  of  earlier 
ploughing  or  of  a  more  thorough  preparation  prior  to  planting. 

No  cultivation  was  given  during  the  growing  season,  which,  no  doubt, 
reduced  the  yields  to  a  large  extent.  Nevertheless,  the  results  obtained  were 
very  promising,  and  Mr.  Robinson  is  thoroughly  satisfied,  and  keen  to  give 
the  sorghums  a  further  trial  next  season  under  better  circumstances. 

Sudan  grass  was  also  included  in  the  trials,  with  very  fair  results. 

The  germination  throughout  was  fair,  but  a  large  percentage  of  the 
plants  died  owing  to  the  heavy  rains  experienced  in  November  shortly  after 
planting. 

The  season  was  extremely  wet  during  the  first  few  months  of  growth, 
:and  little  comparison  could  be  made  with  regard  to  drought-resisting 
qualities.  The  following  is  the  rainfall  during  the  growing  period: — 
October,  35  points;  November,  4Y4  points;  December,  207  points;  January, 
264  points ;  February,  82  points ;  March,  73  points ;  April,  123  points ;  total, 
1258  inches. 

Varieties  under  Trial. 

Manchu  Kaoliang. — This  variety  matured  in  the  middle  of  the  season; 
the  average  height  of  the  stalks  was  5 J  feet;  it  showed  a  small  percentage 
of  leaves  and  slender  stalks,  and  appeared  to  be  a  weak  stooler.  On  an 
average,  the  heads  were  large,  erect,  and  loose,  containing  dark-brown  grain 
well  filled.  A  glance  at  the  yields  shows  clearly  that  this  variety  gave  the 
best  results  of  those  under  trial. 

Standard  Milo. — This  is  a  late  maturer  and  a  good  stooler,  with  medium 
to  coarse  stems  with  few  leaves;  average  height  of  stalks,  4^  feet.  The 
heads  are  compact  and  erect,  and  the  grain  fairly  large  and  light-brown  in 
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colour.  At  the  commencement  this  variety  showed  promise  of  producing 
a  large  quantity  of  green  fodder,  and  up  to  the  tinie  of  flowering  the  compact 
heads  looked  promising.  How^ever,  the  seed  set  badly,  and  low  yields  were 
consequently  obtained. 

Kafir  Corn. — This  variety  matures  about  the  same  time  as  Feterita,  both 
being  earlier  than  Manchu  Kaoliang  and  Standard  Milo.  The  stems  are 
medium  to  thick,  and  carry  a  large  percentage  of  broad,  long  leaves.  The 
stooling  ability  of  this  variety  was  Avell  marked,  and  the  stalks  averaged 
4^  feet  in  height.  The  heads  are  long,  erect,  and  compact,  containing 
■white,  medium-sized  seed.  A  much  higher  yield  would  have  been  obtained 
if  the  seed  had  set  better. 

Feterita. — This  variety  grew  4  feet  in  height  and  stooled  freely,  producing 
slender  stalks  with  a  large  amount  of  leaf  surface.  The  compact  heads, 
which  stand  erect  on  the  stalk,  contained  plump,  attractive,  large,  white 
grain.  The  green  fodder  weights  show  that  it  did  not  produce  bulk,  but 
the  grain  was  far  superior  in  quality  to  any  of  the  other  varieties  under 
trial.  With  regard  to  the  setting  of  the  seed,  it  was  noticed  that  a  large 
percentage  of  the  heads  were  empty. 

Sudan  Gra^s. — In  accordance  with  its  reputation  as  a  quick  grower,  this 
grass  came  away  smartly  after  germination,  and  produced  a  fair  yield  of 
green  fodder  two  months  before  the  sorghums  were  fit  to  cut.  The  growth, 
however,  after  the  first  cut  was  very  poor,  so  much  so  that  no  further 
weights  were  taken.  This  grass  grew  to  a  height  of  4 J  feet,  and  stooled 
profusely,  producing  fine  stems  and  branched,  open  panicles,  enclosing 
brown,   plump  seed. 

The  following  yields  per  acre  of  green  fodder  and  grain  were  harvested 
on  the  dates  shown : — 


Variety. 

Date  Cut. 

G 

'een  Fodder. 

Grain. 

Manchu  Kaoliang 

Standard  Milo 

Kafir  Corn         

Feterita 

Sudan  Grass      

1918. 
7  April    ... 
27      ,,      ... 
5      „      ... 
4       ,,       ... 
2  Feb.      ... 

t. 
6 
4 
5 
2 
5 

c.    q.     lb. 
1     0       0 
1     0       2 
8     0      4 
3     0     20 
16     1       0 

bus     lb. 
52     52^ 
8     324 
39    24| 
38    50 
18     52 

The  results  demonstrate  without  doubt  the  suitability  of  these  sorghum* 
for  the  district.  Maize-growing  is  a  gamble  here,  and  it  is  only  every  four 
or  five  years  that  climatic  conditions  are  sufficiently  favourable  for  satis- 
factory yields,  whereas  these  sorghums  are  certain  crops,  and  their  feeding 
value  compares  favourably  with  maize,  although  not  generally  recognised. 

It  is  worth  noting  that  Manchu  Kaoliang,  although  giving  a  high  com- 
parative yield  of  green  fodder,  is  not  relished  by  stock  to  the  same  extent 
as  other  varieties  on  trial,  owing  largely  to  the  high  percentage  of  dry,. 
pithy  stems.  This  characteristic  will  probably  be  eliminated  in  time  by- 
careful  selection. 
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The  Insect  Pests  of  Maize* 


W.  B.   GURNEY,  F.E.S.,  Assistant  Entomologist. 

The  following  notes  constitute  merely  a  preliminary  record  of  insects  so 
far  discovered  attacking  maize  in  New  South  Wales,  and  is  mainly  based 
on  data  obtained  during  the  three  months  from  the  middle  of  March  to 
the  middle  of  June  of  this  year.  This  period,  covering  only  the  late  autumn 
up  to  midwinter,  does  not  allow  of  a  consecutive  account  of  the  broods 
throughout  the  year  of  many  species,  nor  can  it  note  other  species  which 
may  be  found  destructive  at  other  times  of  the  year.  Some  twenty-five 
species,  however,  have  been  recorded  so  far,  as  attacking  maize  in  the  field, 
as  well  as  the  cobs  and  shelled  grain  in  store,  and  these  include  probably 
most  of  those  which  are  likely  to  be  seriously  destructive.  Among  them,  two 
species  of  moth  grubs  are  recorded  now  for  the  first  time  as  attacking  maize 
in  New  South  Wales,  viz.,  the  Pink  Corn-worm  {Batrachedra  rileyi  Wals.), 
introduced;  and  our  native  species  of  Sugar-cane  Boring  Moth  {Phrag- 
matifhila  {Nonagria)  truncata  Walk.).  In  addition,  the  Green  Corn-Aphis 
{A'phis  maidis)  and  a  Mealy  Bug  attacking  the  stems  and  cob  have  been  noted, 
besides  a  number  of  cosmopolitan  species  of  small  beetles  destructive  to 
stored  maize  and  now  specifically  identified.  A  native  species  of  beetle, 
the  Yellow  Monolepta  (M.  rosce)  attacks  the  silk  and  foliage ;  and  the  Yellow 
Peach  or  Maize  Moth  grub  {Conogethes  functiferalis  Gn.),  a  native  species 
of  our  North  Coast  and  probably  Queensland,  is  common  in  the  field  and 
in  stored  cobs.  Finally,  in  the  field  the  destructive  Ear-worm  infesting  the 
cobs,  and  the  Army-worm  attacking  the  foliage  and  cobs,  were  found  in 
great  evidence  throughout  the  whole  three  months.  Infestations  of  the 
crop  up  to  28  per  cent,  were  revealed  in  the  case  of  "  Ear-worms,"  and  up 
to  86  per  cent,  of  the  crop  in  the  case  of  "  Army- worms." 

It  is  of  importance  to  note  that  among  the  various  pests  of  stored  maize 
recorded  here,  though  Triholium  (the  Red  grain  and  flour  beetle)  and 
Rhizopertha  dominica  and  other  beetles  were  found,  the  chief  agents  of 
destruction  are  still  the  well-known  Grain  Weevil  {Calandra  oryzce)  and  the 
common  "  Moth  "  {Sitotroga  cerealella).  These  two  widely  different  insects, 
sometimes  mistakenly  supposed  by  farmers  to  be  different  stages  of  the 
one  pest,  are  both  winged  in  the  adult  stage,  and  able  to  fly  to  the  field  and 
lay  their  eggs,  particularly  on  exposed  ears.  To  prevent  such  initial 
infestation  in  the  field  the  advantage  of  growing  maize  varieties  with  the 
ears  well  covered  by  long  and  tight  fitting  husks,  which  prevent  much 
infestation,  is  apparent.  But  though  the  infestation  of  cobs  in  the  field 
does  occur,  yet  even  clean  maize  stored  in  sheds,  in  stores,  on  the  wharves 
or  in  warehouses  is  readily  infested  by  weevils  from  other  stored  corn  or 
wheat,  or  even  the  smallest  quantities  of  waste  infested  grain  which  may  be 
lying  about. 
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Fig.  1. — The  Pink  Corn-worm  (Batrachedra  rileyi  VVals.). 

A  new  record  amongst  our  Maize  Pests. 

1.  Moth  in  normal  position.  2.  Moth  with  wingjs  expanded.  3.  Pink  larva,  which  feeds  on  the 

grains,  silk,  &c.        4.  Cocoon,  often  found  in  the  cob  silks.        5.  Pupa,  as  taken  from  cocoon. 

The  Insect  Pest.s  of  Maize, 
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The  chief  damage  to  maize  by  insects  naturally  occurs  in  summer  months^ 
when  the  insects  feed  voraciously,  develop  most  rapidly,  and  show  most 
activity.  Maize  crops  are  planted  from  September  on  to  December,  and 
from  the  outset  are  subject  to  attack.  The  seedlings  on  the  roots  may 
be  attacked  by  "  wire-worms  "  and  "  White  Grubs,"  especially  crops  planted 
in  newly-turned  grass  land.  The  principal  pests  of  the  foliage  are  "  cut- 
worms "  and  other  caterpillars,  chiefly  the  "  Army-worm,"  in  addition  to 
the  leaf  and  silk  eating  Yellow  Monolepta  beetles.  Then  the  cobs  and  silk 
are  subjected  to  the  concentrated  attack  of  Ear-worms,  Army- worms, 
Monolepta,  Yellow  Maize  moths.  Pink  Corn-worms,  and  finally  weevil  and 
moth. 

So  serious  is  the  damage  by  weevil  and  moth  to  ripe  corn  during  summer, 
that  in  the  North  Coast  districts  the  earlier  maize,  which  ripens  from  January 
to  April,  is  usually  marketed  at  once  to  avoid  loss.  Then  during  the  colder 
months  from  May  to  August,  the  pest  development  being  retarded,  the  damage 


Fig.  2. — Cob  damaged  by  the  Pink  Corn-worm. 

Note  the  streaks  of  fine  granules  of  excrement  (smaller  than  those  of  the  excrement  of  the 
Ear-worm  or  of  the  Yellow  Maize  Moth). 

is  at  a  minimum,  and  the  maize  for  convenience  is  often  left  standing,  or 
stored  in  the  husks,  or  else  shelled  and  stored.  But  with  the  warmth  following 
on  August  appreciable  damage  by  the  pests  recommences  and  increases,  and 
fumigation,  cleaning  up  and  destroying  infested  grain  or  waste,  or  other 
methods  should  be  adopted.  The  bulk  of  our  maize  is  grown  in  the  district 
extending  from  the  Manning  to  the  Richmond  River ;  and  in  these  warm, 
moist  parts  the  pests  develop  most  rapidly,  and  it  is  just  here  that  the 
problem  of  safe  storage  of  maize  is  most  acute. 

As  cold  retards  development  and  lessens  the  number  of  broods,  it  is 
obvious  that  in  the  colder  districts  where  maize  or  other  grain  is  grown  the 
damage  from  insects  is  less  and  the  destruction  of  stored  grain  not  so  serious. 
This  accoimts  for  the  fact  that  maize  grown  in  such  districts  as  New  England 
and  Tumut  is,  on  the  whole,  freer  from  weevil,  &c. 
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Below  is  given  a  brief  account  of  the  Pink  Corn-worm  which  attaclvs  the 
cobs  and  grain,  and  of  the  Army-worm.  Then  follows  a  list  of  all  the 
principal  insects  recorded  in  this  State  as  attacking  maize,  with  notes  on  each 
species,  and  illustrations  of  some  of  them,  and  the  damage  they  do.  Later 
articles  will  furnish  more  details,  and  in  addition  some  pests  likely  to  be 
found  here,  or  to  be  introduced,  will  then  be  referred  to. 

It  is  hoped  that  these  notes  may  enable  the  farmer  to  identify  the  pests 
attacking  his  maize.  Communications  on  the  subject,  and  specimens  from 
farmers,  will  be  welcome,  and  information  as  to  remedial  measures  which 
might  be  adopted  will  be  furnished. 

While  these  preliminary  records  are  of  considerable  interest  and 
importance,  there  are  still  many  phases  of  the  work  which  require  further 
investigation,  both  as  regards  the  life  histories  of  these  pests  under  varying 
climatic  conditions  and  the  most  practicable  methods  of  control. 

The  storage  of  maize  for  seed  purposes  and  in  bulk  as  reserve  supplies  for 
the  market  is  essential,  and  measures  to  prevent  insect  attack  permanently 
or  even  over  a  period  of  several  months  are  of  importance. 


Fig.  3. — The  Army  Worm— the  destructive  larval  stage  of  the  introduced  Cirphis 
(Leucajiia)  unipuncin.    Feeds  on  maize  plants  and  other  crops. 

(After  Walton.     Fanners'  Bulletin  731,  U.S.A.  Dept.  Agr.). 


The  effectiveness  of  naphthalene,  carbon  bisulphide,  lime,  &c.,  needs 
comparative  trials  in  the  case  of  seed  maize.  For  maize  in  bulk  fumigation, 
the  reduction  of  moisture  content,  the  application  of  heat  (119  degrees 
Fahr.  destroys  most  insect  life,  including  weevil),  the  use  of  carbon  dioxide 
(either  artificially  introduced  or  naturally  generated  in  grain  stored  in 
hermetically  sealed  receptacles),  the  efficiency  and  cost  of  various  cleaning 
and  heating  machines,  &c.,  require  to  be  tested  to  ascertain  which  methods 
are  most  effective  and  economical  under  different  circumstances. 

The  question  then  will  be  which  of  these  methods  is  best  for  individual 
farmers  to  adopt,  and  which  method  is  most  practicable  for  bulk-handling 
by  farmers  in  co-operation. 
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The  Pink  Corn-worm  {Datrachedra  rileyi  Wals.).      (Figs.   1  and  2.) 
Food  plants. — Maize,  sugar-cane,  banana,  lantana,  sorghum. 
Damage. — Eats  out  grains  and  also  feeds  on  the  core,  husks  and  silk  of  the  cobs.    Attacks 

the  ears  in  the  field  and  in  store,  but  is  not  serious  in  shelled  and  bagged  grain. 
Localit}'. — Found  in  our  coastal  districts  from   the  lUawan-a  to  the  Richmond  River; 

probably   extends  into   Queensland.     Abroad   it  is  recorded   from   North   America 

and  Hawaii. 
The  egg.- — Minute,  pearlj'  white,  laid  on  cobs. 
The  caterpillar. — Small,  up  to  |-  inch,  characteristic  pink  colour. 
The  pupa  or  chrysalis. — Small,  brown,  in  light  silk  cocoons  in  husks,  silk,  and  among 

the  grains. 
Adult  moth. — Light  grey  brown,  slender,  smaller  than  common  grain  moth. 

This  species  is  now  recorded  for  the  first  time  as  attacking  maize 
sorghum  heads  in  New  South  Wales.  I  have  found  it  present  at  Wollongbar, 
Grafton,  Muswellbrook,  Hawkesbury  Agricultural  College,  and  Dapto.  In 
late  summer  it  is  common  on  the  ears,  attacking  the  grain  and  top  of  the  ear. 
In  May  and  June  the  grubs  were  also  commonly  found  in  the  dried  silks, 
and  were  then  not  feeding  extensively.  The  danger  seems  to  be  to  the  ripe 
corn  grains  in  the  field  and  stored  cobs  in  the  last  three  months  of  summer. 
The  excrement  of  the  feeding  grubs  is  thrown  out  in  large  quantities  in  the 


Fig.  4. — ^Typical  damage  due  to  Grain  Weevil  (Cnlandra  oryzce). 

form  of  fine  granules.  This  is  found  webbed  together  in  streaks  and  masses 
amongst  the  grains  of  the  cob,  and  Is  finer  and  whiter  than  the  excrement 
marking  the  presence  of  ear-worm  grubs  or  Yellow  Maize  moth  grubs  which 
are  also  commonly  found  towards  the  tips  of  the  ears.  But  the  charac- 
teristic pink  colour  of  the  little  grubs  is  the  readiest  indication  that  th's 
species  is  infesting  the  cobs. 

The  excrement  is  strung  lightly  but  tougbly  together  by  fine  silk  which 
is  invisible  amongst  the  excrement,  but  shows  up  often  as  streaks  of  white 
silk  in  the  brown  dry  ear-silks,  where  the  grubs  also  feed.  The  larvae 
form  small  indistinct  cocoons  sprinkled  with  excrement. 

The  damage  to  grain  on  the  cobs  is  likely  to  become  more  serious,  though 
at  present  it  is  not  very  extensive.  Recent  reports  from  America  show  that 
in  some  years  this  pest  can  become  overwhelmingly  common  and  destruc- 
tive to  maize  in  the  cob,  it  being  rept>rted  from  certain  States  in  southern 
United  States  of  America  that  it  had  increased  and  had  done  enormous 
damage,  second  only  in  seriousness  to  the  common  Angoumois  grain  moth. 
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Tte  moth  itself  is  very  tiny  and  inconspicuous ;  it  somewhat  resembles 
tie  Grain  Moth,  but  is  smaller  and  more  slender ;  rather  light  and  greyish 
in  colour;   it  cocks  up  the  wings  at  the  tail  end  when  resting. 

Remedies. — In  the  field  no  treatment  except  pulling  at  the  earliest 
opportunity,  and  then  fumigation  in  store  is  practicable.  The  infested  cobs 
are  best  fumigated  after  removing  and  destroying  the  husks.  Place  the 
cobs  or  shelled  grain  in  a  tight-fitting  and  tightly -lidded  barrel,  bin,  or 
box ;  imless  it  is  very  tight-fitting,  escape  of  gas  and  disappointment  in 
results  is  inevitable.  Use  4  to  6  lb.  carbon  bisulphide  to  1,000  cubic 
feet  of  space,  or  1  to  2  lb.  to  100  bushels  of  grain.  Fumigate  on  a  warm 
day,  as  the  gas  is  most  efiective  at  temperatures  above  70  degrees  Fahr- 
Avoid  fumigating  in  cold  weather  as  the  fumes  are  only  partially  eiSective 
under  about  65  degrees.  No  flame  or  lighted  pipe  or  cigarette  should  be 
brought  near  the  fumes  or  into  the  building  where  the  fumes  are  about,  as 
there  is  great  danger  of  the  fumes  exploding. 


Fig.  5. — The  Common  Angoumois  Grain  Moth,  the  larvse  of 
which  destroy  maize  and  other  grain,  both  in  field  and 
store. 


Fig.  6. — Typical  damage 
due  to  Angoumois  Grain 
Moth. 

The  Army  Worm  (Cirphis  (Leucania)  unipuncta  Haw.).      (Fig.  3.) 

Food  plants. — The  caterpillars  of  this  moth  feed  on  grasses,  wheat,  maize,  barley,  rye, 

oats,  miUet,  &c. 
Damage. — Eat  the  fohage,  sheath,  and  silk  of  maize.     In  the  case  of  young  maize  may  do 

so  much  damage  as  to  stunt  the  growth  or  destroy  the  plants.     When  verj'  numerous 

whole  fields  may  be  eaten  down. 
Ix)calities. — Probably  a  native  of  America,  where  it  is  a  serious  pest.   Now  also  cstabhshed 

as  a  pest  in  Australia,  Europe,  and  Asia. 
The  eggs. — These  are  laid  by  the  moths  in  rows  usually  against  the  bases  of  the  leaf 

blades.     Hundreds,  up  to  700  eggs  are  recorded  as  laid  by  a  single  female.     In 

summer  the  eggs  hatch  in  eight  to  ten  days. 
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The  caterpillars. — When  numerous  may  move  in  irregular  swarms  or  armies  from  field 
to  field.  The  tiny,  newly-hatched  ones  may  be  of  palest  brown  or  dirty  white, 
sometimes  with  greenish  tinge,  and  longitudinal  stripes  on  the  back.  The  older 
caterpillars  are  darker  and  sometimes  more  definitely  striped,  but  vary  considerably 
to  a  dark  brown  or  smoky  black  colour  all  over,  with  the  characteristic  dorsal  longi- 
tudinal stripes  scarcely  showing.  Become  full  grown  in  three  to  four  weeks,  and 
attain  a  length  of  1^  inches.     C'oil  up  when  disturbed. 

The  p  ipa  or  chrysahs. — Reddish  brown,  oval  and  smooth,  just  under  J  inch  long.  It 
is  usually  found  an  inch  or  two  below  the  soil  surface,  where  the  full-grown  cater- 
pillar has  buried  itself  to  change  to  the  pupal  or  resting  stage,  in  which  it  remains 
for  about  two  weeks  in  summer. 

Adult  moth. — B  iff  or  very  light  brown-coloured,  with  a  single  whitish  spot  with  a 
dark  surrounding  patch  or  one  or  two  distinct  spots  placed  in  the  centre  of 
the  fore-wing;  the  hind  wing  paler,  sometimes  greyish  or  smoky  on  the  outer  half. 
On  hatching  from  the  pupse  in  the  soil  they  push  their  way  up  to  the  surface  and 
expand  the  wings,  and  in  an  hour  or  two  are  able  to  fly  about.  The  males  are 
slightly  smaller  than  the  females.  The  moths  fly  at  night,  and  are  therefore  rarely 
seen;  sometimes  they  are  attracted  to  lights  at  night.  It  is  recorded  by  Walton  that 
they  fi}'  some  distance  to  lay  their  eggs.  It  is  not  definitely  known  where  or  how 
the  majority  of  the  army  worms  pass  the  winter.  The  majority  of  my  specimens 
hatched  into  the  adult  moths  by  May  and  June,  but  were  not  observed  to  lay  eggs 
though  kept  ahve  and  fed  for  a  week  or  two.  It  is  probable  that  some  of  the  moths 
hibernate,  and  some  of  the  caterpillars  partly  grown  may  also  hibernate,  as  also 
late  pupse  in  the  soil.  "^ 


Fig.  7. — Top  of  cob  showing  the  hole 
(surrounded  by  excrement)  drilled  by 
the  larva  of  Yellow  Maize  Moth. 


Fig.  8. — Tip  of  cob  showing  work 
of  Yellow  Maize  Moth  laiva, 
with  pupa  in  situ. 


The  ploughing  and  cultivation  of  the  soil  in  winter  exposes  a  percentage 
of  the  pupae  to  birds,  predaceous  insects,  and  to  the  wet  and  cold  weather, 
which  reduces  their  numbers.  In  early  spring  the  rank  grass  and  weeds  of  the 
headlands  of  cultivation  paddocks  and  elsewhere  near  the  paddocks  should  be 
examined  for  the  tiny  young  greenish  caterpillars.  These  may  be  plentiful 
and  unnoticed,  being  hidden  deep  down  in  the  base  of  such  grass.  Such  in- 
fested patches  may  either  be  cut  down  and  shortly  after  burnt  over,  or  sprayed 
with  1  lb.  Paris  green  or  2  lb.  of  arsenate  of  lead  to  50  gallons  of  water, 
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taking  care  that  stock  is  iiot  able  to  gain  access  to  the  sprayed  patches. 
Should  the  army  worms  be  moving  in  masses  in  a  definite  direction,  in  front 
of  them  and  between  them  and  crops  likely  to  be  attacked,  a  steep-sided 
furrow  should  be  ploughed ;  and  as  they  fall  in  and  accumulate  readily  in 
such  a  furrow,  a  log  dragged  along  the  furrow,  or  a  spraying  with  oil,  soap 
and  water  emulsion  will  kill  the  majority  before  they  can  reach  the  crop. 
The  outer  edge  of  a  crop  not  intended  for  forage  may  be  sprayed  with  the 
Paris  green  or  arsenate  of  lead  mixture  as  used  for  grass,  but  with  2  lb.  of 
slaked  lime  added  to  prevent  burning.  Lastly,  if  the  caterpillars  have 
been  unnoticed  and  have  spread  throughout  a  crop,  the  use  of  poisoned 
bait — 1  lb.  of  Paris  green  to  16  lb.  of  bran  made  into  a  crumbly 
mash  with  water  rendered  slightly  saline  by  the  addition  of  salt^ — -has  been 
found  successful.       It  seems  likely  that  less  Paris  green  may  be  used  with 


Fig.  9. — Cob  damaged  by  larva  of  Yellow  Maixe  Moth.    The  sheath  has  been  cut  awayi[to 
show  the  "  pipe  "  of  silk  and  excrement  at  the  tip  of  the  cob. 

success.  Another  formula  which  it  is  intended  to  test  is  1  lb.  Paris  green 
or  9  oz.  of  white  arsenic  to  50  lb.  bran,  and  the  juice  of  six  oranges  or  lemons, 
made  into  a  stifE  mash  with  molasses.  The  poisoned  bait  is  scattered  over 
the  ground  where  the  caterpillars  are  present  in  the  crop,  and  at  night  the 
caterpillars  move  out  of  the  soil  where  they  frequently  remain  hiding  by  day, 
and  feed  on  the  bait,  which  poisons  them.  This  method  has  been  found  verv 
effective  in  barley  crops,  and  should  be  effective  in  crops  of  young  corn, 
though  less  so  in  older  corn,  where  I  find  the  grubs  then  mainly  hide  by  day 
at  the  bases  of  the  leaves  and  do  not  travel  down  as  far  as  the  soil. 

List  of  Insect  Pests  of  Maize  in  New  South  Wales,  with  brief 
notes  on  some  species. 

Insects  which  attack  the  cobs  or  the  grain  in  the  field 

OR  in  store. 

Grain  Weevil  (Calandra  oryzce  Linn.).     (Fig.  4.) 

Locality. — World-wide  spread  in  warm  and  temperate  climates. 
Damage. — Most  .serious  pest  of  maize  grain.     Attacks  ears  in  field,  but  main  damage 
occurs  in  stored  cobs  and  grain. 
Angoumois  Grain  Moth  {Sitotroga  cerenlella  Oliv.).     (Figs.  5  and  6.) 

Locality. — World-wide  spread.     Second  only  to  Weevil  in  destruetiveness. 
Damage. — Sometimes  as  prevalent  as  weevil.     Infests  ears  in  the  field,  but  stored 
cobs  and  grain  afford  opportunity  for  more  damage  by  this  moth,  unless  treated 
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Fig.  10. — Tip  o[  cob  showing  an 
"  Ear-worm  "  in  situ. 


I 


Yellow  Monolepta  Beetle  {Monolepta  rosce  Black). 

Locality. — North  Coast  districts  of  New  South  Wales  and  Queensland. 

Damage. — Attacks  leaves  and  the  silk  of  young  cobs,  ])robably  causing  failure  in 
fertilisation.  Also  attacks  sugar-cane  leaves  and  buds,  the  flowers  and  fohage 
of  citrus  and  stone  fruit  trees,  wattles,  acaci.s,  antl  of  garden  plants. 

Yellow    Maiz3    Moth    [Conoqflhcs    pnncliferalis 
Gn.).     (Figs.  7,  8,  and  9.) 

Locahty. — North  Coast  districts  of  New 
South  Wales  and  Queensland  coast. 

Damage. — The  grubs  attack  cobs,  damag- 
ing the  cob  core,  grain,  and  silk  ; 
bore  in  shank  and  stem  occasionally. 
They  also  commonly  attack  green 
peaches  and  sometimes  sorghum 
heads. 

■Corn  Ear-worm    {Chloridea    {Heliothis)    ohsohta 
Fab.).     (Figs.  10  and  II.) 

LocaUty. — Almost  universal  where  corn 
is  grown. 

Damage.  —  Grubs  attack  cob,  sheath, 
grain,  core  and  silks.  Its  damage 
opens  up  the  cob  for  reaily  attack 
by  weevil,  grain  moths,  pink  corn- 
worms,  various  beetles,  &c. 

Pink  Corn- worm  (Batraz-hcdra  rilcyi  Wals.). 

Locahty.  —  United  States,  Hawaii,  and 
now  recorded  for  first  time  as  common 
along    the     whole  coastal    districts    of 

New  South  Wales  from  Dapto  to  the  Richmond  River;    probably  present    in 
Queensland. 

Damage. — Attacks  cobs  (grains,  silks,  husks  and  core),  occasionally  the  tassels  and 
leaves;  also  attacks  sorghum  heads. 

The  following  beetles  have  also  been  found  in  maize,  a  few  of  them  on 
•exposed  ripe  cobs  in  the  field,  but  they  are  more  seriously  harmful  in  the 
stored  grain  (incidentally  it  maybe  noted  they  are  all  found  amongst  wheat), 
viz.: — 

Red  flour  and  grain  beetle  {Triholium  ferrugineum). 

Broad-horned  flour  and  grain  beetle  (Gnathocerus  (Echocerus)  cornutun  Fab.). 

Lesser  grain   borer  (Rhizopcriha   dominica   Fab.). 

Sa-.v-toothed  grain  beetle  {Silvanns  surinamensis  Linn.). 

The  flat  grain  beetle  {Lcemophlceus  sp. ). 

Meal-worm  beetle  (Tenehrio  molitor  Linn.). 

The  cadelle  beetle  (Tenebroides  mauritanicus  Linu.). 

Carpophilus  hemipterus. 

■Carpophilus  sp. 

Cryptophagus  sp. 

Tt/phoei  fumata  Linn. 

Mites. 

Insects  which  attack  the  stem  or  leaves  of  Corn. 

.Army-worm  {Cirphis  (Leucania)  uniptmcta  Haw.). 

LocaUty. — Introduced  into  Australia;  now  practically  cosmopolitan. 

Damage. — Attacks  maize  and  all  other  cereals;  if  numerous,  will  destroy  whole 
crops. 
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Yellow  Maize  Moth  [Conogethes  pvncltferalis  Gn.). 

For  locality  and  damage,  see  above. 
Sugar-cane  Bjrer  Moth  (Phrngmaliphila  (Nonagria)  frun~ati  Walk.). 

Locality. — Native  species  of  North  Coast  of  New  South  Wales  and  Queensland. 

Damage. — Bores  into  maize  stems;   is  more  serious  as  a  sugar-ctne  borer.     A  new 
record  as  a  maize  pest. 

Corn-leaf  Aphis  {Aphis  tnaidis  Fitch). 

Locality. — Practically  wherever  corn  is  grown. 

Damage. — Sucks  sap  of  leaves,  stem,  and  cob  sheaths. 
Coccids.     A  species  of  mealy  bug  (Dactylopiiis  sp.). 

Locality. — Clarence  River,  New  South  Wales. 

Damage. — Found  occasionally  at  bases  of  leaves  and  cob  sheaths  where  they  suck 
sap.     Attended  frequently  by  a  small  ant. 

Rutherglen  B  ig  (i\'^V«*M?  vinitor  Berg.),  and  also  A'^arious  Grasshoppers  (Cyrtacanthucris 
locusla,  &c.). — Feed  on  the  leaves. 


Fig.  11. — Cob  showing  two  entrance  holes  bored  through  the  sheath  by  Ear-worms,  | 
whi3h  thjn  feed  on  the  grain  within. 


Insects  which  attack  the  roots  or  seed  in  the  ground. 

"  Wireworms,"    the  grubs  of  beetles  of  the  family  Elate.ridce  (Click  beetles). 

Locility. — New   South   Wales   and   most  parts  of  world.     Different  sjjccies  affect 
crops  in  different  countries. 

Damage. — Feed  on  roots  and  seedling  corn  below  the  soil. 
"  White  Grubs  "    (grubs  of  Scarab  beetles). 

Locality. — New  South  Wales  and  most  parts  of  the  world  where  corn  is  grown. 

Damage. — Feed  on  the  roots  of  maize  plants,  weeds,  and  grass. 
Slender  Seed-corn  Beetle  {Clivina  sp.). 

Locahty. — New  South  Wales.     Related  species  recorded  in  United  States  of  Anu'rica 
as  doing  similar  damage. 

Damage. — Occasionally  reported  as  damaging  seed-corn  in  th;^  ground,  the  pdult 
beetles  eating  o  it  the  germinating  seeds. 

Underground  Maize  Beetle  (Penlodon  australis  Blackb.). 

Locality. — New  South  Wales  and  Queensland. 

Damage. — -Adult  beetle  eats    germinating   maize    seeds,   and    also    seedlings;    in 
Queensland  damages  sugar-cane  sets. 
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Notes  on  the  Quality  of  the  1918  Winter 

Pool  Butter/ 


A.  M.  BROWN,  Dairy  Instructor  and  Grader. 

Now  that  the  stocks  of  "  Winter  Pool "  butter  in  New  South  "Wales  have 
been  exhausted,  a  few  notes  on  its  quality,  when  released  from  cold  store, 
may  be  of  interest  to  factory  managers  and  others. 

Samples  representing  practically  all  this  butter,  with  the  exception  of  that 
exported  to  other  States  on  l>ehalf  of  the  Commonwealth  Government,  have 
been  graded  by  me  on  its  release  from  storage,  either  on  the  selling  floors  of 
of  Sussex-street,  or  on  the  grading  floors  of  the  difl'erent  cold  stores  where  it 
has  been  held. 

As  a  result  of  these  examinations,  it  is  gratifying  to  be  able  to  state  that 
the  quality  generally  was  highly  satisfactory,  and  has  once  more  demon- 
istrated  most  emphatically  the  value  of  pasteurisation  in  improving  quality. 
It  has  been  found  that  in  the  case  of  factories  where  this  process  is  in  use, 
the  butter  has  retained  its  flavour  in  a  remarkable  way,  even  for  three 
months,  and  has  come  out  of  cold  store,  in  the  great  majority  of  cases,  better 
than  when  it  went  in. 

In  support  of  this  statement,  figures  which  have  been  compiled  by  the 
clerical  stafi"  of  the  Dairy  Branch  may  be  quoted. 

Of  the  271  lots  examined,  89,  or  about  33  per  cent.,  were  equal  in  quality 
coming  out  of  cold  store  to  when  going  in;  143,  or  about  53  per  cent., 
had  improved  in  cold  store;  and  only  39,  or  about  14  per  cent.,  were  found 
to  have  fallen  away  in  quality  during  storage.  The  figures  with  regard  to 
the  two  systems  of  pasteurisation  may  be^ summarised  as  follows  : — 


System  of 
Pasteurisation. 

Quality. 

Similar. 

Improved. 

Lowered. 

Total. 

Holding  System    .. 
Flash 

50 
39 

69 

74 

23 

16 

142 
129 

Total 

89 

143 

39 

271 

Percentage 

33 

53 

14 

100  per  cent. 

Further,  even  in  the  comparatively  few  instances  where  the  quality  of 
certain  pasteurised  butter  had  deteriorated  to  some  extent,  such  deterioration 
was  not  sufficient  to  prevent  its  being  used  for  table  purposes. 

•  We  are  indebted  to  tlie  Commonwealth  authorities  for  copies  of  initial  gradings  of 
this  butter  made  prior  to  going  into  cold  storage. 
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Doubtful  Quality  of  Unpasteurised  Butter. 

Satisfactory  as  the  quality  of  the  pasteurised  article  was  found  to  be,  just 
the  opposite  was  the  case  with  regard  to  the  untreated  butter,  which,  with 
but  few  exceptions,  had  become  second  grade  during  storage.  A  striking 
peculiarity  in  this  connection  was  that,  where  faults  were  found  with  the 
pasteurised  product,  flatness  and  an  inclination  to  tallowiness  were  the 
predominant  flavours,  while  with  the  untreated  butter,  oiliness,  which  is  the- 
first  indication  of  fishiness,  was  always  noticeable. 

From  these  observations  it  may  be  concluded  that  pasteurisation  is  an 
undoubted  remedy  for  fishiness  ;  and  it  is  also  now  made  clear  that  there  may 
have  been  some  justification  for  the  complaints  with  regard  to  this  objection- 
able flavour  in  our  butter,  when  it  reached  England,  before  this  process 
became  so  general  in  New  iSouth  Wales.  The  faults  of  flatness  and 
inclination  to  tallowiness  were,  in  my  opinion,  due  in  many  cases  to  over- 
neutralisation  of  cream  before  its  manufacture  into  butter,  and  could  have 
been  avoided  in  these  instances  by  the  use  of  correct  methods  in  taking  the 
acidity.  This  would  have  enabled  an  accurate  calculation  of  the  amount  of 
neutralising  agent  necessary  to  reduce  the  acidity  to  the  required  percentage 
to  have  been  made. 

The  use  of  a  good  starter  would  have  nullified  the  effects  of  over- 
neutralisation  to  a  great  extent,  by  supplying  the  lactic  acid  flavour  to  the 
cream  already  made  too  alkaline,  and  afterwards  giving  the  butter  made- 
from  such  cream  that  bright,  natural  flavour  which  at  once  distinguishes  it 
from  the  flavour  of  neutral  fat,  such  as  tallow  or  lard. 

These  remarks  and  comparisons  should  help  to  convince  those  connected 
with  butter  factories  which  do  not  pasteurise  that,  until  the  necessary  plant 
is  installed  and  in  use,  they  cannot  hope  to  successfully  compete — either  on 
the  local  or  English  market — with  those  who  have  adopted  this  method,, 
nor  can  they  assist  in  the  commendable  endeavour  to  make  the  New  South 
"Wales  butter  equal,  if  not  the  superior,  to  the  world's  best. 


List  of  Plants  declared  to  be  Noxious  in 
VARIOUS  Shires  during  July,  1918. 


Scientific  Name. 


Common  Name. 


Shire. 


Carthamus  lanatus... 
GeiUaurea  calcitrapa 
Echiurn  plantagineum 
Hypericum  perforatum 
Inula  graveolens 
Nicotiana  glauca    ... 
Ricimis  communis  ... 
Riibus  fruticosus 
Xanthium  spinosum 
Xanthium  strumarium 


Saffron  Thistle 
Star  Thistle     ... 
Paterson's  Curse 
St.  John's  Wort 
Stinkwort 
Wild  Tobacco  Plant 
Castor  Oil  Plant 
Blackberry       ... 
Bathurst  Burr... 
Noogoora  Burr 


Rj'lstone. 
Rylstone. 
Rylstone. 
Rylstone. 
Gunning,  Urana. 
Ryl.stone. 
Rylstone. 
Holbrook. 
R.ylstone. 

Rylstone,  Jemalon^ 
Kyeamba. 
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A  Practical  Application  of  Herd-testings 

L.  T.  MacINNES,  Acting  Dairy  Expert. 

Particulars  were  given  in  the  July  issue  of  the  results  of  testing  dairy 
herds  on  the  North  Coast,  in  connection  with  the  herd-testing  movement 
governed  by  the  Tweed- Richmond  Herd-testing  Council. 

Details  are  now  to  hand  giving  the  actual  results  obtained  by  one  member 
of  the  Bangalow  Herd-testing  Association.  These  show  in  a  practical 
manner  the  benefits  to  be  derived  from  a  proper  application  of  the  informa- 
tion obtained  from  production  records  of  each  individual  cow. 

These  records,  covering  the  two  years  ending  28th  February,  1917  and 
1918,  are  as  follows:-  Year  1916-17. 


Cow  No. 

Butter. 

Milk. 

Cow  No. 

Butter. 

Milk. 

Cow  No. 

Butter. 

Milk. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

221 

5,220 

16 

174 

4,215 

29 

223 

4,655 

2 

318 

6,120 

17 

121 

3,255 

33 

165 

3,945 

4 

221 

5,445 

18 

131 

3,070 

34 

187 

3,405 

/ 

235 

6,180 

20 

190 

4,395 

35 

173 

3,390 

8 

211 

5,115 

21 

241 

4,770 

36 

134 

2,715 

9 

169 

4,155 

22 

327 

6,945 

37 

224 

4,970 

10 

255 

5,220 

24 

267 

5,280 

38 

238 

4,830 

11 

225 

4,755 

25 

300 

6,045 

39 

105 

1,960 

13 

267 

5,055 

26 

227 

5,345 

40 

214 

3,975 

14 

275 

6,285 

27 

189 

3,870 

41 

174 

3,945 

15 

280 

5,000 

28 

201 

4,140 

Average,  21212  lb. 


Year  1917-18. 


Cow  No. 

Butter. 

Milk. 

Cow  No. 

Butter. 

Milk. 

Cow  No. 

Butter. 

Milk. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

236 

5,055 

22 

289 

6,435 

41 

230 

5,055 

2 

304 

5,730 

24* 

42 

263 

5,280 

4* 

25 

267 

5,820 

43 

205 

4,365 

7 

262 

6,720 

26 

208 

4,785 

44 

354 

6,070 

8 

365 

8,.355 

27 

•232 

4,840 

45 

287 

5,730 

9* 

28 

236 

4,815 

46 

284 

5,820 

10 

212 

4,160 

29* 

47 

432 

7,980 

11* 

33 

194 

4,745 

48 

273 

5,430 

13 

272 

5,220 

34* 

49 

227 

4,335 

14 

358 

7,050 

35 

318 

6,880 

50 

182 

3,210 

15 

380 

6,750 

36* 

51 

190 

3,825 

16" 

37* 

52 

239 

5,340 

17* 

38 

238 

4,755 

53 

264 

5,370 

18* 

39* 

54 

202 

3,990 

20 

200 

4,645 

40 

789 

14,565 

55 

350 

6,690 

21 

220 

4,455 

Average,  281-23  lb. 


*  See  subsequent  note  re  cullinK  these  cows. 

It  will  be  seen  that  in  the  first  year  thirty -two  cows  were  tested,  givin"'  an 
average  yield  of  21;j-12  lb.  butter.  At  the  end  of  the  year's  testing  seven 
cows — Nos.  9,  16,  17,  18,  31,  36,  and  39 — were  culled  out  and  disposed  of; 


654  Agricultural  Gazette  of  N.S.W.  [Sept.  2,  1918. 

the  yields  of  these  cows  ranged  from  105  to  187  lb.  butter,  and  from  1,960 
to  4,215  lb.  milk,  the  average  being  146  lb.  butter  and  3,253  lb.  milk.  In 
addition  to  these,  five  cows — jNos.  4,  11,  24,  29,  and  37 — were  culled  out  for 
various  reasons,  although  their  yields  for  the  whole  year  averaged  233  lb. 
butter. 

In  the  following  year  thirty-four  cows  were  milked,  giving  an  average  yield 
of  28123  lb.  butter,  showing  an  increase  of  69*11  lb,  butter  over  the  pre- 
ceding year. 

It  may  be  noted  in  comparing  these  results  that  the  records  for  1916-17 
were  obtained  under  practically  perfect  weather  conditions  through  the  whole 
twelve  months'  period  of  testing,  whereas  the  higher  average  was  obtained 
under  conditions  by  no  means  so  good. 

The  nine  cows  already  alluded  to  as  culled  out  during  the  first  year  under 
review  were  taken  from  the  herd  prior  to  or  ^n  the  expiration  of  the  first 
six  months'  testing  of  that  period.  The  record  of  the  cow  No.  40  is  worthy 
of  special  mention  ;  she  was  not  in  good  form  throughout  the  testing  period 
1916-17,  and  was  dried-oil  towards  its  end,  having  yielded  3,975  lb.  milk 
and  214  lb.  butter.  She  freshened  again  in  April,  1917,  and  up  to  the 
28th  February  (eleven  months)  she  is  credited  with  a  fine  record  of  14,565  lb. 
milk  and  789  lb.  butter.  During  this  period  she  was  in  fine  condition, 
being  completely  restored  to  liealth.  This  goes  to  show  how  careful  a  dairy 
farmer  must  be  in  applying  the  information  he  obtains  from  his  te.sting 
records,  before  coming  to  any  decision  as  to  a  cow's  productiveness.  The 
condition  of  her  health  and  the  amount  of  food,  and  general  conditions  under 
which  she  is  milked  during  the  testing  period,  should  always  be  taken  into 
consideration. 

The  owner  of  this  herd,  Mr.  E.  Murray,  is  an  enterprising  young  farmer 
in  the  Bangalow  district,  and  is  a  firm  believer  in  the  benefits  to  be  derived 
from  testing  his  milking  cows  for  productiveness.  Not  only  does  he  obtain 
the  testing  records,  but  he  applies  them  in  a  practical  and  commonsense 
manner ;  and  his  experience  is  a  demonstration  to  others  of  what  can  be  done  by 
this  means  in  uplifting  the  average  yield  of  a  dairy  herd  in  a  very  short  time. 

The  average  yield  of  butter  from  this  herd  for  the  twelve  months  ending 
28th  February,  1917,  was  by  no  means  a  low  one,  taking  into  consideration 
the  average  returns  obtained  from  the  dairy  stock  of  the  State.  To  have 
increased  this  yield  by  nearly  33  per  cent.,  and  broughc  the  herd  average  up 
to  281  lb.  butter,  at  the  same  time  increasing  the  number  of  cows  milked 
from  thirty-two  to  thirty-four  is  a  very  creditable  performance,  and  could 
only  have  been  done  in  such  a  short  space  of  time  with  the  assistance  of 
records  obtained  from  properly  and  systematically  testing  each  individual 
cow  in  the  herd. 

In  obtaining  these  results  Mr.  Murray  has  kept  in  mind  the  principal 
points  of  breeding  on  production  records ;  that  is,  he  has  used  at  the  head  of 
his  herd  a  pure-bred  dairy  bull  of  undoubted  production  strain.  He  has 
culled  out  the  low  producers,  and  has  substituted  in  their  places  the  heifers 
bred  from  his  best  yielding  cows. 
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What  this  farmer  has  done  can  be  achieved  by  others,  and  his  example  is 
recommended  for  earnest  consideration  and  adoption  by  other  dairy  farmers 
in  the  State.  In  view  of  present  conditions,  it  is  essential  that  every  means 
be  utilised  to  greatly  increase  the  average  yields  of  our  dairy  stock  as  quickly 
as  possible. 

I  am  indebted  to  Mr.  N.  Wilshire,  Secretary  of  the  Tweed-Richmond 
Herd-testing  Council,  for  the  details  and  records  of  this  herd. 


"The  Food  of  Australian  Birds." 


The  recently-issued  Science  Bulletin  No.  15,  under  this  heading,  is  devoted  to  a  record 
embodying  the  results  of  an  investigation  into  the  character  of  the  stomach  and  crop 
contents  of  Australian  birds.  The  authoritative  nature  of  the  work  may  be  gathered 
from  the  names  of  those  responsible  for  it — Dr.  J.  B.  Cleland,  Principal  Microbiologist, 
Department  of  Public  Health  ;  Mr.  J.  H.  Maiden,  Government  Botanist  and  Director  of 
the  Sydney  Botanic  Gardens  ;  Mr.  W.  W.  Froggatt,  Government  Entomologist ;  Dr.  E.  H. 
Ferguson,  Assistant  Microbiologist,  Department  of  Health  ;  and  Mr.  C.  T.  Musson, 
Lecturer  in  Botany  and  Entomology,  Hawkesbury  Agricultural  College.  A  number  of 
other  workers — laymen  and  scientists  — have  been  associated  with  the  authorities  men- 
tioned above  ;  and  the  work  of  obtaining  different  species  of  birds  from  different  parts  of 
the  country,  classifying  them,  and  examining  and  identifying  the  contents  of  the  stomachs 
and  crops,  has  extended  over  a  considerable  number  of  years.  Many  hundreds  of  birds 
have  been  so  handled,  and  each  department  of  the  work  has  been  attended  to  by  a 
specialist  in  that  particular  function.  The  result  is  a  work  of  very  considerable  and 
lasting  value.  It  is  not  pretended  that  the  records  are  exhaustive  or  complete.  But 
what  has  been  done  has  been  done  with  the  care  and  the  thoroughness  for  which  one  looks 
in  anything  that  comes  from  the  hands  of  true  scientists. 

As  a  work  of  reference  alone  this  record  of  a  scientific  investigation  of  the  food  of 
Australian  birds  is  invaluable,  while  as  a  basis  for  future,  and  still  more  extended  inves- 
tigation, it  is  useful  and  important  in  the  highest  degree.  Indeed,  the  work  is  of  such 
national  value  from  the  economic  point  of  view  that  it  deserves  to  be  printed  in  a  more 
imposing  and  permanent  form  than  as  a  mere  departmental  bulletin.  The  compilation  of 
this  booklet  has  entailed  a  very  great  amount  of  patient  labour  by  skilled  hands,  and  the 
scientists  responsible  must  be  congratulated  on  the  production  of  a  work  of  national 
importance  in  its  bearing  on  the  economic  value  of  birds.  The  whole  of  the  information 
contained  in  the  booklet — and  it  is  most  comprehensive — has  been  arranged  in  detailed 
form,  and  the  results  of  the  examination  of  the  contents  of  the  crops  and  stomachs  have 
been  tabulated,  together  with  the  species  of  bird  examined,  the  locality  from  which  it 
comes,  and  the  nature  of  the  animal  or  vegetable  food  upon  which  it  is  found  to  subsist. 
There  is  some  interesting  comment  on  the  economic  value  of  the  crow  and  the  starling, 
and  the  importance  of  many  other  species  of  birds  such  as  the  ibis,  the  wood-swallowis, 
the  magpies,  the  magpie  larks,  the  tits,  the  flycatchers,  cuckoos,  chats,  thrushes,  wrens, 
robins,  ^c,  is  clearly  set  out  and  established  in  relative  form.  Some  of  the  results  given 
have  been  published  before  in  The  Emu  and  the  Agricultural  Gazette,  but  they  represent 
only  a  small  percentage  of  the  birds  since  dealt  with  and  included  in  this  publication. 

The  highly  important  work  of  educating  the  public  as  to  the  value  of  bird  life  in  this 
country  has  been  hampered  by  absence  of  proven  detail  as  to  the  actual  characteristics 
of  difl'erent  birds,  what  insects,  and  the  quantity,  they  destroy.  To  a  large  extent  this 
bulletin  meets  this  deficiency,  although  more  work  of  actual  investigation — as  on  the  lines 
adopted  in  the  United  States  with  splendid  effect  upon  the  public  mind — is  required.  In 
the  meantime,  it  is  most  necessary  tliat  full  advantage  should  be  taken  of  the  informa- 
tion made  available  in  the  bulletin  under  notice,  and  the  authorities  should  consider  the 
advisability  of  this  bulletin  being  placed  in  the  hands  of  our  country  school  teachers,  and 
its  contents  imparted  to  the  school  children  To  teach  the  country  boy,  who  will 
probably  spend  his  life  on  the  land,  the  actual  characteristics — good  or  bad — of  the  native 
and  imported  birds  is  education  of  a  direct  and  practical  value,  and  if  necessary  it  would 
be  possible  to  eliminate  other  subjects,  with  a  consequent  benefit  to  the  boy  and  the 
community. — Sydiuij  Morniiuj  Herald. 

[Copies  of  this  bulletin  may  be  obtained  by  residents  of  New  South  Wales,  free,  on 
application  to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney.  J 
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Warning  re  Grasshopper  Swarms  this  Summer, 

1918-19. 

The  attention  of  pastoralists  and  farmers  of  the  Upper  Hunter  River  and 
Coonamble  districts  is  called  to  tbe  fact  that  last  March  and  April  -swarms 
of  grasshoppers  were  noted  as  depositing  eggs  throughout  these  districts,  and 
that,  normally,  the  ovei'-wintering  eggs  should  be  hatching  in  September. 
These  eggs  are  laid  in  patches,  usually  of  a  few  hundred  yards  extent.  The 
tiny  hoppers,  hatching  on  such  scattered  patches,  should  be  watched  for,  and 
sprayed  at  once  before  they  grow  larger  or  spread.  As  the  tiny  wingless 
hoppers  feed  and  grow  they  will  spread  and  become  more  destructive,  and  in 
six  or  eight  weeks  hence  will  be  winged,  forming  the  first  winged  swarms 
about  November.  These  winged  sw'ai'ms  spread,  lay  more  eggs,  which  give 
rise  to  enormously  increased  swarms  of  hoppers,  and  incidentally  the  grass 
and  crops  will  suffer  severely. 

It  must  be  emphasised  that  one  cannot  predict  for  certain  whether  the 
swarms  this  year  will  be  particularly  numerous,  as  winter  rains,  predaceous 
enemies,  &c.,  may  have  destroyed  numbers  of  the  over-wintering  eggs  now  in 
the  ground ;  but  it  is  wise  to  prepaie  for  possible  swarms.  Obviously 
control  measures  should  aim  at  destroying  the  first  and  smallest  swarms  of 
hoppers  hatching  now,  and  not  wait  until  they  have  spread  and  increased. 
Egg  patches  should  be  sprayed,  burnt  over,  or  otherwise  treated  within  the 
first  week,  or  at  least  the  first  fortnight,  after  hatching,  because  then  the 
insects  are  massed  together,  and  more  easily  killed  than  when  older. 

The  treatment  recommended  is  as  follows,  and  it  is  proposed  to  conduct 
tests  with  these  and  other  methods  during  the  coming  season  : — One  pound 
arsenite  of  soda  is  mixed  with  16  gallons  of  water  and  3  or  4  lb.  treacle  or 
sugar,  and  sprayed  in  a  fine  mist  on  the  patch  where  the  young  hoppers  are 
hatching.  This  poisons  the  grass  and  kills  the  hoppers  within  four  days. 
Due  care  should  be  taken  to  keep  stock  away  from  recently  sprayed  patches. 
In  South  Africa  this  has  been  found  exceedingly  successful,  and,  with  care, 
not  harmful  to  stock.  It  is  suggested  that  as  arsenite  of  soda  supplies  are 
limited  in  quantity,  arsenated  soda  (not  arsenate  of  soda)  at  Is.  3d.  per  lb,, 
or  75s.  per  cwt.,  which  can  be  obtained  might  be  tried,  using  18;^  oz.  of 
arsenated  soda  in  lieu  of  16  oz.  of  arsenite  of  soda,  as  in  the  above  formula. 
This  is  based  on  analyses  made  by  Mr.  Ramsay,  the  Assistant  Chemist, 
Department  of  Agriculture. 

The  use  of  oil  and  soap  washes  is  almost  prohibitive  at  present  prices,  and 
has  not  been  found  so  successful ;  and  other  methods  for  use  in  limited  areas, 
with  due  precautions,  are  the  use  of  flares,  or  else  burning  dry  grass  over 
the  beds  of  hatching  eggs,  ploughing  furrows  to  stem  and  collect  moving 
hopping  swarms,  &c.  For  adequate  control,  however,  organised  attvicks 
throughout  each  affected  district,  employing  sprayers  and  the  arsenic  wash, 
have  been  demonstrated  as  capable  of  controlling  larger  swarms  and  over 
more  extensive  areas  than  we  normally  have  to  face  in  New  South  Wales. 

Despite  the  present  scarcity  of  labour,  and  any  other  factors  which  may 
make  treatment  ditficiilt,  there  is  every  reason  for  recommending  that  these 
control  measures  be  carried  out. 

Immediate  notification  of  the  appearance  of  the  first  batches  of  hoppers  is 
asked  for,  and  further  information  will  be  given.— W.  B.  Gurney,  Assistant 
Entomolo2ist. 
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Studies  in  ^^  Black  Disease/^ 

A  Braxy-like  Disease  of  Sheep. 


I 


SYDNEY  DODD,   D.V.Sc,  F.R.C.V.S.,  Veterinary  Research  Laboratory, 
University  of  Sydney. 

For  about  fifty  years  a  disease  affecting  sheep,  and  resulting  in  considerable 
mortality,  lias  been  known  on  the  Southern  Highlands  of  Xew  South 
Wales,  but  it  is  not  until  1895  that  any  official  records  appear  of  attempts 
being  made  to  investigate  its  etiology.  The  early  records  are  very  meagre, 
and  throw  little  or  no  light  ixpon  the  subject  except  as  regards  its  distri- 
bution and  the  lesions  associated  with  it. 

In  1895  Mr.  S.  Pottie,  M.K.C.V.S.,  of  Sydney,  made  an  investigation,  and 
suggested  that  the  disease  be  called  Braxy,  apparently  on  account  of  its 
clinical  resemblance  to  the  European  disease  of  that  name.  In  his  report, 
however,  no  description  of  the  symptoms,  lesions,  t&c,  was  given. 

In  1901  Professor  J.  D.  Stewart,  then  Government  Veterinary  Surgeon, 
visited  the  locality  of  an  outbreak.  He,  however,  submitted  no  report,  and 
said  that  he  was  unable  to  make  any  definite  statement  as  to  the  nature 
of  the  disease. 

In  1901  appears  the  first  official  record  of  the  name  "  Black  disease," 
when  the  Stock  Inspector  at  Cooma  submitted  specimens  from  dead  sheep  to 
the  Government  Bureau  of  Microbiology  for  examination  and  opinion. 
The  result  was  negative. 

The  first  official  record  of  experimental  inoculations  in  the  endeavour  to 
transmit  the  disease  artificially  occurs  in  1902,  but  no  results  are  given,  nor 
is  the  nature  of  the  inoculations  stated.  One  must  conclude  that  they  were 
negative. 

Attention,  somewhat  later  on,  was  drawn  to  an  article  in  the  Sunday 
Times  (Sydney)  by  Dr.  Brown,  of  Melbourne,  describing  a  disease  of  sheep 
in  Victoria,  apparently  similar  to  Black  disease,  and  in  which  he  stated 
that  he  had  found  the  causal  organism.  He  named  the  condition  pneumo- 
enteritis.     The  claim  was  not  substantiated. 

In  May,  1908,  Black  disease  was  reported  in  the  district  of  Goulburn, 
twenty -five  sheep  having  died  (two  or  three  every  few  days).  No  account 
of  autopsies,  however,  appears  in  the  report.  Smears  examined  by  the 
Bureau  of  Microbiology  were  negative  as  regards  ascertaining  the  cause. 

In  May,  1909,  thirty  wethers  out  of  2,400  died  near  Braidwood.  They 
had  been  depastured  at  Yass  on  the  Southern  Highlands  from  February 
until  April.  The  Stock  Inspector  suspected  Black  disease.  At  the  end  of 
the  month  the  sheep  were  still  dying  at  the  rate  of  two  daily.  In  this  year 
the  State  Bureau  of  Microbiology  began  a  systematic  examination  of  speci- 
mens taken  from  sheep  dead  of  this  disease,  but  the  efforts  to  ascertain  the 
cause  of  the  condition  failed. 
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During  the  same  year  Mr.  M.  Henry,  B.V.Sc,  M.R.C.V.S.,  investigated 
an  outbreak  in  the  Goulburn  district,  and  reported  that  500  out  of  3,000 
sheep  had  died.  The  mortality  on  this  special  sheep  station  occurred  every 
year  from  May  to  September.  In  a  few  cases  the  affected  animals  showed 
symptoms  of  illness  a  day  or  so  before  death.  He  found  a  ewe  apparently 
just  dead.  The  following  is  his  account  of  the  post-mortem  examination: — 
"Skin  and  subcutaneous  tissues  ecchymotic;  considerable  peritoneal  fluid; 
some  bile  staining  of  the  intestines;  stomachs  normal;  intestines  distended 
with  gas;  spleen  slightly  enlarged  and  softened;  liver  rather  soft  and 
friable;  gall  bladder  distended;  lungs  slightly  congested;  some  pleural 
effusion;  pericardium  distended  with  a  pale,  clear,  straw-coloured  fluid." 

Mr.  Henry  stated  that  the  above  were  the  usual  lesions  found  in  this 
disease.  Post-mortem  decomposition  was  very  rapid,  and  sheep  died  with- 
out a  struggle.  The  report  is  headed  "  Report  on  Braxy-like  disease  known 
as  '  Black  Disease '  in  sheep." 

From  1909  to  1913  the  State  Bureau  of  Microbiology  made  various  ex- 
periments with  guinea-pigs  and  rabbits,  and  also  with  a  sheep,  but  were 
unable  to  produce  "  Black  disease."  Some  feeding  experiments  were  also 
made  upon  sheep  with  minced-up  intestines  from  sheep  dead  of  the  disease, 
but  without  result.  At  the  bureau  also,  various  organisms  were  isolated  from 
material  sent  for  examination,  but  none  of  them  could  be  associated  with 
the  cause  of  the  disease.  Apparently  they  were  post-mortem  invaders.  It 
was  also  stated  that  "  Gilruth's  bacillus  "  could  not  be  detected. 

In  1913  officers  of  the  Bureau  of  Microbiology  made  a  large  number  of 
autopsies  in  the  field,  upon  sheep  dead  from  "  Black  disease."  The  work 
was  of  value,  in  so  far  as  a  knowledge  of  the  lesions  was  concerned,  but  no 
light  was  thrown  upon  the  etiology  of  the  disease. 

The  foregoing  abstracts  are  taken  from  officially  reported  cases  of  Black 
disease.  They  represent  a  very  small  fraction  of  the  cases  actually 
occurring. 

Two  explanations  as  to  the  origin  of  the  term  "  Black  disease  "  are  given, 
viz.:  (1)  On  account  of  the  dark  appearance  of  the  liver  of  animals  dead  of 
the  disease;  (2)  because  of  the  dark  colour  assumed  by  the  under-surface 
of  the  skin  soon  after  being  taken  from  the  body.  The  latter  explanation  is 
the  one  given  me  by  stock-owners;  and  certainly,  on  account  of  the  con- 
gestion of  the  subcutaneous  vessels,  the  skin  does  assume  an  unusually  dark 
appearance  after  removal,  especially  when  contrasted  with  the  skins  of  sheep 
dead  from  other  causes.  Indeed,  some  owners  diagnose  the  condition  by 
the  colour  of  the  skin  when  removed. 

Distribution  of  the  Disease. 

In  New  South  Wales  it  appears  to  be  confined  to  the  Southern  High- 
lands. It  has  been  reported  in  localities  outside  this  area,  but  in  the 
authenticated  cases  the  sheep  had  recently  come  from  areas  in  which  Black 
disease  is  enzootic.  There  appears  reason  for  believing  that  the  disease  is 
slowly  spreading.  On  the  other  hand,  however,  this  may  be  more  apparent 
than  real,  and  due  to  the  fact  that  more  attention  is  being  drawn  to  the 
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condition.  Furthermore,  there  is  a  tendency  for  many  stock-owners  in 
certain  areas,  when  sheep  die  unexpectedly,  to  attribute  the  fatality  to 
Black  disease,  whatever  the  real  cause  may  be. 

A  very  similar  condition  occurs  in  Victoria  on  similar  country.  Dr. 
Gilruth,  who  investigated  the  Victorian  disease,  considers  that  the  two 
conditions  are  probably  identical. 

In  its  clinical  features  it  also  resembles  a  braxy-like  disease  of  sheep  in 
Tasmania. 

Finally,  its  clinical  features  and  lesions  resemble  the  disease  in  sheep  in 
Europe  known  as  Braxy  or  Bradsot. 

Seasonal  Occurrence. 

The  period  of  the  year  during  which  mortality  occurs  from  Black  disease 
varies  somewhat,  apparently  in  relation  to  climatic  conditions.  In  the 
Monaro  district  of  the  Southern  Highlands,  where  the  winters  are,  for 
Australia,  fairly  severe,  the  elevation  being  roughly  between  2,000  and  4,000 
feet,  the  disease  usually  makes  its  appearance  about  February  (late  sum- 
mer), and  lasts  until  about  May  (early  winter).  As  a  rule,  the  mortality 
is  stated  to  cease  to  a  great  extent  with  the  onset  of  frosty  weather, 
although  a  few  sheep  may  die  at  irregular  intervals  throughout  the  winter. 
In  1914  I  saw  numbers  of  sheep  dead  from  the  disease  in  paddocks  which 
were  heavily  covered  with  frost. 

Apparently,  in  a  wet,  warm  winter  the  mortality  is  almost  as  heavy  as  in 
the  autumn.  It  is  quite  possible,  also,  that  occasional  sheep  may  die  at  any 
time  of  the  year;  but  on  account  of  the  large  size  of  the  flocks  and  the 
large  areas  over  which  the  sheep  graze,  no  special  attention  is  drawn  to  the 
death  of  an  odd  animal.  In  other  localities  more  inland,  in  what  might  still 
be  termed  the  Black  disease  area,  where  the  winters,  although  fairly  cold,  are 
not  so  severe  as  in  the  Monaro  district,  the  disease  apparently  begins  to 
make  its  presence  noticeable  about  May,  and  continues  till  about  September 
(the  winter  months). 

It  is  enzootic  in  character,  but,  although  it  may  be  seen  more  or  less  \ipon 
certain  sheep  stations  every  year,  its  incidence  in  any  particular  paddock 
is  very  erratic.  A  number  of  cases  may  occur  in  a  paddock  one  year,  whilst 
in  the  following  year,  in  the  same  enclosure,  there  may  be  none,  or  only  an 
occasional  case.  Some  affected  areas  are  also  sharply  demarcated  from  areas 
in  which  the  disease  is  seldom  or  never  seen.  Not  uncommonly  the  boun- 
daries of  such  areas  are  artificial,  e.g.,  fences,  walls,  &c.,  whilst  the  geological 
conditions  are  identical.  The  water  supply,  too,  may  be  the  same,  e.g.,  a 
creek  flowing  through,  or  a  lagoon  fronting  both  paddocks. 

As  an  instance  of  the  foregoing,  in  1916,  on  a  station  running  26,000 
sheep,  250  died  in  a  paddock  containing  1,600.  Of  the  remaining  24,400 
sheep,  none  were  said  to  have  died  from  Black  disease,  although  some  of  the 
paddocks  were  adjoining  the  former. 

This  erratic  character  in  the  appearance  of  the  disease  from  year  to  year 
will  explain  why  it  is  that  almost  every  remedy  used  by  various  sheep- 
owners  claims  to  have  success  in  preventing  the  occurrence  of  Black  disease. 
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Age  Incidence,  &c. 

There  does  not  appear  to  be  any  special  age  at  which  the  disease  occurs. 
In  some  districts  it  is  said  to  affect  principally  sheep  between  1  and  2 
years  old.  In  the  Monaro  district,  where  most  of  my  own  investigations  up  to 
the  present  have  been  conducted,  the  mortality  is  principally  among  adult 
sheep.  In  this  instance  it  may  be  because  the  young  animals  are  not  so 
exposed  to  infection,  i.e.,  are  not  grazing  in  infected  paddocks. 

The  condition  is  seldom  seen  in  animals  under  1  year  old,  although  in  the 
Goulburn  district,  in  the  season  1916,  young  lambs  from  6  to  12  weeks  old 
were  dying  in  a  notoriously  infected  paddock.  I  saw  two  just  prior  to  death, 
and  the  clinical  symptoms  and  post-mortem  appearances  were  identical  with 
Black  disease. 

The  sheep  affected  are  invariably  in  good  condition. 

Sex  does  not  appear  to  play  any  part.  In  1914,  on  one  of  the  stations  on 
which  my  researches  were  being  conducted,  the  mortality  was  cliiefly 
amongst  wethers;  whereas  in  1915  ewes  were  run  in  the  same  paddocks  as 
the  wethers  of  1914,  and  they  suffered  heavily.    Rams  have  no  immunity. 

The  disease  appears  to  be  peculiar  to  sheep,  no  cases  having  been 
observed  in  other  animals,  although  grazing  in  paddocks  known  to  be  badly 
infected.  MortaUty. 

This  varies  considerably  every  year,  even  on  the  same  station,  the  various 
factors  influencing  the  incidence  of  the  disease  not  yet  being  clearly  under- 
stood. The  statements  of  various  sheep-owners  are  often  completely  at  vari- 
ance with  each  other;  in  some  flocks  the  mortality  is  from  15  to  30  per  cent. 
per  annum,  while  in  others  only  a  few  may  die  during  the  season.  Most 
stock-owners  are  of  opinion  that  once  a  sheep  is  affected,  death  is  certain  to 
result.  This  is  probably  because  they  seldom  know  that  an  animal  is  affected 
until  the  disease  is  not  far  from  a  fatal  termination.  My  own  experience 
leads  me  to  the  opinion  that  recoveries  do  occasionally  take  place.  In  1915, 
on  three  stations  the  loss  from  Black  disease  was  3,000,  1,200,  and  500 
respectively,  the  percentage  mortality  being  heaviest  in  the  last;  whilst 
considerable  losses  were  experienced  elsewhere.  That  year,  however,  was 
an  unfavourable  one  for  stock  generally,  on  account  of  drought.  It  is 
impossible  to  obtain  any  true  estimate  of  the  actual  death  rate  from  Black 
disease,  as  owners  in  the  majority  of  cases  conceal  their  losses  for  various 
reasons,  and  some  even'  deny  its  existence  at  all,  although  one  is  aware 
that  sheep  are  dying  in  their  paddocks.  It  is  quite  certain,  however,  that 
the  direct  annual  loss  from  this  disease  amounts  to  thousands  of  pounds; 
one  investigator  has  estimated  that  the  direct  and  indirect  annual  loss 
amounts  to  at  least  £100,000,  and  that  estimate  was  made  when  sheep  and 
wool  were  very  much  cheaper  than  at  present.* 

Symptoms. 

As  a  rule,  and  unless  the  sheep  are  watched  closely  all  day,  no  symptoms 
are  observed,  the  animal  being  found  dead  in  the  morning  on  the  spot  where 

*  At  the  present  time  when  prices  for  sheep  and  wool  are  so  high,  it  is  safe  to  say 
that  this  loss  of  £100,000  may  be  multiplied  four  or  five  times,  and  yet  be  considered 
conservative.  — S.  D. 
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the  flock  had  camped  during  the  night.  On  large  sheep  stations,  where  the 
paddocks  are  of  considerable  size,  sheep  have  predilection  spots  where  they 
sleep,  although  during  the  day  they  may  graze  over  the  whole  of  the  pad- 
dock. Consequently,  these  are  the  places  where  one  usually  finds  the  majority 
of  the  dead  animals.  At  the  same  time,  however,  deaths  do  take  place 
during  the  day  in  various  parts  of  the  paddocks,  although  far  fewer  than 
during  the  night;  but  on  account  of  the  great  area  to  be  covered,  and  the 
nature  of  the  ground,  the  bodies  are  frequently  overlooked  and  the  actual 
losses  are  not  ascertained  until  the  monthly  count  of  the  flock.  Nevertheless, 
if  the  flock  be  carefully  watched,  the  sick  animals  do  show  some  signs  of 
illness  prior  to  death,  although  such  signs  are  not  marked,  and  may  very 
readily  be  overlooked.  Furthermore,  as  a  rule,  even  with  the  greatest  vigi- 
lance, the  period  elapsing  between  the  first  discovery  of  symptoms  and 
death  is  not  more  than  a  few  hours,  frequently  less  than  an  hour.  At  times 
it  is  a  matter  of  minutes  only. 

A  point  to  be  held  in  mind  is  that  there  is  a  considerable  difference  in  the 
behaviour  of  sheep  which  are  kept  in  small  areas  and  accustomed  to  the 
presence  of  human  beings,  as  in  Europe,  and  those  living  in  large  paddocks, 
often  miles  in  area,  as  in  Australia.  The  latter  animals  are  semi-wild,  and 
it  is  practically  impossible  to  get  near  them  on  foot,  and  even  when  the 
observer  is  mounted,  the  sick  animals,  although  seriously  ill,  will  make 
endeavours  to  avoid  close  observation,  and  try  to  keep  up  with  their  fellows 
as  they  move  about  the  paddocks.  Consequently,  the  careful  minute  study 
of  initial  symptoms  in  the  field  is  exceedingly  difficult,  and  it  is  not  prac- 
ticable to  keep  a  flock  of  several  thousand  sheep  penned  up  in  a  yard 
for  any  length  of  time. 

During  my  investigations  in  the  field,  in  1915-16  and  since,  it  has  been 
my  practice  to  closely  watch  the  grazing  flocks  from  daylight  to  dark,  fol- 
lowing them  about  the  paddocks  as  they  graze,  without  disturbing  them  in 
any  way.  Even  with  such  measures  cases  are  very  difficult  to  detect  in  the 
early  stages.  As  a  rule  they  are  not  discovered  until  the  animal  is  not  very 
far  from  the  point  of  death.  In  some  cases  the  immediate  cause  of  death 
appears  to  be  cardiac  embarrassment,  resulting  from  pressure  of  pericardial 
exudate,  combined  with  the  exertion  required  by  the  endeavours  of  the 
animal  to  keep  up  with  its  fellows  as  the  latter  are  grazing  during  the  day, 
or  moving  off  to  their  camping  ground  in  the  evening.  On  several  occa- 
sions a  sheep  apparently  near  the  point  of  death,  placed  in  a  shed,  where 
it  has  been  compelled  to  keep  quiet,  has  been  found  the  next  morning,  to 
outward  appearances,  quite  recovered,  and  subsequently  has  been  released. 

If  the  flock  be  watched  carefully,  an  affected  animal  will  be  observed  to 
lag  behind  the  others  in  their  migrations  about  the  paddock,  although  until 
the  last  it  will  always  strive  to  keep  up  with  the  remainder.  At  first  this 
appears  to  be  accomplished  with  little  or  no  undue  effort,  but  gradually  the 
periods  of  rest  become  more  and  more  prolonged,  and  the  efforts  to  keep  up 
with  the  flock  more  pronounced.  As  a  rule,  when  mixing  with  the  rest  of 
the  sheep,  the  sick  animal  makes  no  attempt  to  feed,  yet  even  this  is  not 
constant.     Some  sheep  have  been  seen  grazing,  and  a  few  hours  later,  dead. 
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Instead  of  standing  with  the  usual  alert  attitude  when  human  beings  are 
near,  the  affected  sheep  usually  appears  rather  indifferent  to  its  surround- 
ings. When  moving  on  uneven  ground  the  animal  will  at  times  be  observed 
to  stagger  a  little;  finally  it  lies  down  and  ceases  to  attempt  to  follow  its 
fellows.  At  this  stage,  on  being  approached,  the  animal  may  or  may  not 
make  an  attempt  to  escape;  it  depends  upon  how  far  the  disease  has  pro- 
gressed. Generally  speaking,  it  will  be  seen  that  until  the  final  stages  there 
is  nothing  to  attract  the  attention  of  the  casual  observer,  except  that  the 
animal  permits  its  fellows  to  get  further  and  further  away,  a  thing  which  a 
healthy  sheep  living  under  these  conditions  will  seldom  do.  When  a  sheep 
lies  down  finally,  it  does  so  very  quietly,  land  there  are  no  attempts  to 
struggle  or  regain  its  feet. 

As  an  illustration  of  the  foregoing,  several  owners  have  told  me  that 
they  have  never  seen  a  sheep  sick  from  Black  disease,  but  have  always  found 
the  animals  dead,  principally  in  the  morning. 

The  temperature  when  the  animal  is  first  discovered  is  usually  elevated — 
between  104  and  107  degrees  Fahr. ;  the  latter  temperature,  however,  is  more 
frequently  seen  at  the  moment  just  preceding  death.  There  is  no  marked 
injection  of  the  visible  mucous  membranes.  The  respirations  are  shallow. 
The  condition  of  the  pulse  affords  little  or  no  information  in  these  half- 
wild  and  exceedingly  timid  animals.  If  the  sick  animal  be  kept  in  an 
enclosure  it  may  evince  a  little  restlessness,  but  this  may  be  merely  from 
a  desire  to  regain  its  fellows.  Later  on,  the  respirations  frequently  assume 
the  Cheyne-Stokes  type.  The  animal  lies  down,  if  it  has  been  standing,  and 
dies  with  hardly  any  movement;  consciousness,  however,  appears  to  be 
preserved  until  the  last. 

Usually  the  time  elapsing  between  the  appearance  of  marked  symptoms 
and  death  is  short;  as  a  rule,  about  half  an  hour  or  an  hour. 

(To  be  continued.) 


Pure  Seed  Maizk  for  Sale. 

The  Department  of  Agriculture  has  a  limited  amount  of  pure  selected  seed 
maize  for  sale  for  the  coming  season,  both  for  grain  and  fodder  purposes,  as 
follows : — 


Variety. 

Seed  available  at — 

Railway  Station 
or  Wharf. 

Improved  Yellow  Dent         1 
Learning            ...         ...          / 

Red  Hogan       

Early  Yellow  Dent     

Grafton  Experiment  Farm       

Hawkesbury  Agricultural  College 
Glen  Innes  Experiment  Farm... 

Grafton. 

Richmond. 
Glen  Innes. 

The  price  is  7s.  6d.  per  bushel  f.o.r.  or  f.o.b.  at  the  station  or  wharf 
mentioned.     Bags,  9d.  each  extra. 

As  the  supply  is  limited,  intending  purchasers  are  recommended  to  apply 
at  once  direct  to  the  respective  Experiment  Farms,  but  inquiry  should  be 
made  to  ascertain  whether  the  required  quantity  is  in  stock  before  remit- 
tance is  sent.  All  orders  should  be  accompanied  by  remittance,  with 
exchange  added  for  cheques. 
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Experiments  on  the  Control  of  Brown 
Rot  in  Stone  Fruits* 


G.  P.  DARNELL-SMTTH,  B.Sc,  F.I.C.,  F.C.S.,  Biologist. 

During  the  mouths  of  Janiiary  and  February  experiments  were  carried  out 
on  the  control  of  Browu  Kot  on  peaches  and  nectarines,  after  being 
packed  in  cases.  Arrangements  were  made  for  the  despatch  of  three  cases 
each  week  from  two  different  fruit-growing  centres,  viz.,  the  Hawkes- 
bury  River  and  Richmond.  In  each  instance  one  case  was  packed  in  the 
ordinary  way,  and  considered  as  a  check.  The  other  two  cases  were  treated 
with  formalin  and  sulphur  dioxide  respectively,  a  saturated  solution  being 
used  in  each  instance.  The  method  of  application  was  as  follows : — A  piece  of 
cotton-wool  was  dipped  in  the  solution,  squeezed,  and  then  placed  in  a  small 
wooden  box  with  perforated  sides.  This  box  was  packed  in  the  fruit  case 
along  with  the  fruit;  the  vapour  of  the  formalin  or  of  the  sulphur  dioxide 
diffused  out  through  the  perforations  among  the  fruit.  On  arrival,  the 
boxes  were  opened  and  examined.  They  were  kept  for  two  days,  and  the 
progress  of  the  disease  noted.  Fortunately,  as  far  as  the  experiment  was 
concerned.  Brown  Rot  was  very  prevalent,  and  some  of  the  fruit  in  the 
untreated  case  had  never  failed  to  develop  Brown  Rot.  Consequently, 
this  case  could  always  be  used  as  a  check.  In  the  cases  treated  with  formalin 
and  with  sulphur  dioxide  the  number  of  fruits  affected  with  Brown  Rot  was 
very  much  less  than  in  the  check  case.  But  these  two  fungicides  had 
inherent  defects;  both  of  them  destroyed  the  natural  bloom  of  the  fruit, 
especially  that  of  the  peaches. 

With  sulphur  dioxide  the  skin  was,  to  a  great  extent,  bleached,  while 
with  formalin  the  skin  was  much  darkened  in  colour.  These  effects  were 
more  noticeable  the  nearer  the  fruit  was  to  the  small  perforated  wooden  box 
containing  the  fungicide.  The  experiment  of  using  weaker  solutions  was 
therefore  tried.  The  formalin  and  the  sulphur  dioxide  solution  were 
diluted  with  4  parts  of  water  to  1  of  the  fungicide  before  the  cotton-wool  was 
dipped  into  the  solution  preparatory  to  being  placed  in  the  fruit  case.  Here 
again  the  sulphur  dioxide  solution  and  the  formalin  prevented  the  develop- 
ment of  Brown  Rot  to  a  great  extent,  but  the  fruit  was  still  bleached  by 
the  sulphur  dioxide  and  the  skin  browned  by  the  formalin  vapour.  In  the 
latter  case  development  of  the  objectionable  colour  was  slower. 

A  consideration  of  the  whole  experiment  leads  to  the  conclusion  that  it 
will  not  be  worth  while  to  follow  up  the  work  on  the  lines  so  far  pursued, 
for,  although  the  development  of  Browu  Rot  in  fruit  in  the  case  was 
greatly  retarded,  this  advantage  did  not  compensate  for  the  loss  of  the 
fresh,  natural  bloom  and  colour  of  the  fruit  which  the  use  of  the  fungicides 
brought  about. 
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The  most  likely  method  of  controlling  Brown  Eot  appears  to  be  by- 
attacking  it  in  the  orchard,  by  means  of  sprays.  As  peach  foliage  is  par- 
ticularly liable  to  spray  injury,  the  sprays  should  be  applied  in  the  winter, 
the  object  of  the  spray  being  to  kill  the  spores  of  the  fungus  before  the 
■development  of  the  foliage  and  fruit. 

All  parts  of  the  peach  above  ground  are  liable  to  attack,  and  the  fungus 
over-winters  in  the  "  mummied  "  fruit  and  in  the  cankers  in  the  limbs. 

The  "  mummies  "  frequently  remain  hanging  on  the  trees ;  these  should 
be  picked  off  and  burnt,  together  with  those  that  have  fallen  to  the  ground. 

Cankers  on  large  limbs  should  be  cut  out  and  the  wounds  painted  over 
-with  Bordeaux  paste.  Affected  brtinches  of  small  size  may  be  pruned  out. 
All  prunings  should  be  burnt.  The  trees  should  be  sprayed  twice  with 
Bordeaux  mixture  (6 — 4 — 22),  once  during  the  winter,  and  again  just 
before  the  blossoms  open. 


Pure  Seed  Majze — Co-operation  by  Farmers. 

Owing  to  the  value  of  acclimatised  seed  maize,  and  the  danger  of  its  becoming 
impure  in  cross-fertilisation,  it  has  been  the  policy  of  the  Department,  in 
■order  to  ensure  pure  seed  being  available  to  fanners,  to  Iiaveonly  one  variety 
grown  at  each  Experiment  Farm,  where  it  undergoes  systematic  improvement 
for  yield  and  quality. 

As  these  Experiment  Farms  are  not  representative  of  every  large  maize- 
growing  district  in  the  State,  the  principle  has  been  extended  to  include 
other  districts,  where  this  improvement  system  has  been  undertaken,  under 
Departmental  supervision,  by  the  co-operation  of  reliable  farmers  in  these 
•districts. 

In  order  to  further  extend  this  work  and  to  cater  for  other  important 
maize-growing  centres,  the  Department  would  be  glad  to  hear  from  farmers 
who  are  already  specialising  in,  or  who  are  willing  to  specialise  in,  the 
production  of  pure  seed  maize  by  co-operation  with  the  Department. 

The  object  of  this  is  to  get  one  or  more  reliable  farmers  in  each  district 
where  there  is  no  Experiment  Farm  to  grow  pure  seed  maize  of  a  variety 
which  is  suited  to  the  district,  so  that  he  can  supply  pure  seed  of  good 
quality  to  farmers  in  that  or  any  other  district  who  may  require  it. 

As  varieties  of  maize  cross-fertilise  very  readily,  this  would  entail  the 
growing  of  one  variety  only,  or  ensuring  that  this  variety  is  nob  crossed  by 
others,  so  that  it  may  be  kept  pure. 

A  special  seed  plot,  about  an  acre  in  area,  planted  with  the  best  selected 
ears  of  the  variety  would  be  required,  and  where  possible  this  plot  could  be 
utilised  as  an  ear-to-row  test  or  experiment  to  determine  the  best  yielding 
types  of  ears  of  the  variety.  At  the  same  time  the  variety  would  be 
improved  in  yield  and  quality. 

Tests  have  shown  that  the  yield  of  a  variety  has  been  increased  by  10 
bushels  per  acre  by  this  system. 

All  communications  should  be  addressed  to  the  Under  Secretary  and 
Director,  Department  of  Agriculture,  Sydney. 
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Bracken  Poisoning  in  Cattle^ 

From  the  Journal  of  the  Board  of  A(friculture,  England. 


A  PAPER  recently  published  by  8ir  Stewart  Stockman,  the  Board's  Chief 
Veterinary  Officer,  deals  with  suspected  deaths  of  cattle  through  bracken 
poisoning  which  have  been  reported  to  the  Board  in  recent  years.  Investi- 
gations as  to  the  etiect  of  feeding  cattle  on  bracken  have  been  made  at  the 
Board's  Veterinary  Laboratory.  The  deaths  were  found  to  occur  in  the 
autumn;  but  the  evidence  against  bracken  was  only  circumstantial,  and 
depended  mainly  upon  the  observations  that  the  animals  had  died,  and  that 
they  had  eaten,  or  had  had  the  chance  of  eating,  bracken.  The  symptoms 
were,  generally,  a  higli  temperature,  loss  of  appetite,  a  trickling  of  blood  from 
the  mucus  membranes  of  the  eyes,  nostrils,  and  vagina,  passage  of  very  dark 
and  foul  dung,  sometimes  mixed  with  blood  clots,  blood-swelling  under  the 
skin,  occasional  lameness,  and  finally  coma ;  while  lesions,  consisting  of 
hjemorrhages,  were  observed  in  different  parts  of  the  body  on  post-mortem 
examination.  Death  usually  occurred  from  twelve  to  seventy-two  hours  after 
the  first  appearance  of  the  symptoms.  It  was  pointed  out  that  the  symptoms 
and  lesions  of  the  diseased  condition  were  so  constant  that  it  was  highly 
probable  that  they  were  due  to  the  same  agent  in  every  case. 

There  was  a  good  deal  to  be  said  against  the  view  that  these  outbreaks 
were  due  to  eating  bracken.  The  number  of  animals  visibly  affected, 
although  considerable,  was  small  in  proportion  to  the  distribution  of  the  weed 
around  pastures;  and  it  was  observed  that  in  herds  of  cattle  in  which  the 
disease  had  appeared,  cases  might  continue  to  ai-ise  for  about  a  fortnight 
after  the  survivors  had  been  removed  from  the  pastures  and  excluded  from 
further  contact  with  bracken,  thus  diverting  suspicion  from  it.  There  was 
also  the  probability,  suggested  by  the  constant  symptom  of  very  high 
temperature,  that  the  outbreaks  were  due  to  contagion  ra'her  than  poisoning. 

From  the  first  experiments  carried  out,  the  direct  evidence  in  support  of 
the  suspicion  of  death  from  bracken  was  far  from  satisfactory.  In  two 
experiments,  in  which  two  heifers  were  fed  respectively  on  56  lb.  bracken  over 
a  period  of  nine  days  and  60  lb.  over  a  period  of  seven  days,  nogati\  e  results 
were  obtained,  but  it  was  thought  possible  that  too  small  an  amount  had 
been  consumed  over  too  short  a  period.  At  a  later  date  a  further  experi- 
ment was  undertaken,  with  a  view  to  testing  the  effect  of  prolonged  feeding 
of  comparatively  small  quantities  of  bracken  given  with  other  food.  A  bull 
calf  over  a  period  of  twenty-nine  days  received  approximately  260  lb.  of  the 
fronds  of  green  bracken  (about  10  lb.  per  day  with  other  food).  This 
resulted  in  a  fatal  termination.  The  animal  showed  identical  symptoms 
during  life,  and  identical  lesions  upon  post-mortem  examination,  to  those 
seen  in  cattle  dying  in  the  field  of  practice  of  sus|)ected  bracken  poisoning. 
It  is  concluded  to  be  not  improbable  that  bracken  contains  a  small  amount  of 


666  Agricultural  Gazette  of  N.S.W.  [Sep.  2,  1918. 

a  poison  which  is  able  to  accumulate  in  the  system,  and  which  requires  a 
certain  time  to  produce  its  full  effects,  after  which  severe  illness  may  begin  in 
an  explosive  manner,  maybe  some  weeks  after  the  poison  has  been  withheld. 
It  is  also  pointed  out  that  until  bracken  has  been  submitted  to  an  exhaustive 
chemical  investigation,  only  suggestions  can  be  made  regarding  the  toxic 
principle. 

Since  the  distinct  symptoms  appear  suddenly,  and  do  not  seem  to  arise 
until  the  poison  has  definitely  produced  its  action  on  the  system,  it  is  highly 
improbable  that  any  therapeutic  measures  would  be  successful  in  declared 
cases.  Preventive  measures,  however,  even  at  this  stage  of  our  knowledge, 
offer  some  promise  of  success,  notwithstanding  the  difficulty  of  eradicating 
bracken  from  pastures,  or  discontinuing  its  use  as  a  litter  in  some  districts 
{it  has  no  great  value  as  a  foodstuff).  It  seems  probable  from  practical 
observation  that  individuals  vary  in  susceptibility,  since  some  cases  develop 
later  than  others  in  the  same  herd ;  some  animals  on  the  same  pasture  even 
seem  to  be  highly  resistant,  and  may  not  show  the  least  sign  of  illness  whilst 
others  are  dying  around  them.  It  is  at  least  possible  that  the  former  animals 
have  acquired  resistance  by  a  natural  process  of  immunisation,  as  may 
happen  in  the  case  of  poisons  of  the  ricin  class,  and  that  only  those  succumb 
which  have  too  brusquely  and  continuously  fed  upon  the  poisonous  substance, 
with  the  result  that  they  are  fatally  attacked  before  acquired  resistance  can 
establish  itself.  It  is  important  to  bear  in  mind  that  the  poison  does  not 
develop  its  explosive  potentiality  for  some  weeks,  and  that  the  feeding  must 
be  continuous  up  to  a  certain  point  to  bring  it  about.  Given,  then,  a  de- 
clared case  of  poisoning,  or  evidence  that  cattle  have  been  continuously 
browsing  the  green  fronds  of  bracken  at  pasture  (and  this  should  be  looked 
for  in  the  autumn),  or  that  they  have  been  freely  consuming  bracken  given 
as  litter,*  no  time  should  be  lost  in  interrupting  the  continuity  of  this 
feeding  by  changing  the  pasture  or  litter,  as  the  case  may  be,  and  giving  the 
animals  time  to  excrete  the  accumulated  poison  from  the  system  before 
re-exposing  them  to  contact  with  bracken,  if  it  be  necessary  to  do  so.  The 
administration  of  oleaginous  purgatives  may  also  help  in  the  excretion  of 
the  poison. 

*  It  has  not  yet  been  definitely  settled  that  bracken  is  poisonous  to  cattle  after  drying, 
though  it  seems  wise  to  assume  on  the  evidence  that  it  may  be. 
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The  Feeding  or  Eowls  wlth  Bluestoned  Wheat. 

At  the  end  of  the  sowing  season  farmers  occasionally  have  a  few  bushels  of 
seed  wheat  which  has  been  bluestoned  and  limed  in  readiness  for  sowing, 
but  which,  through  climatic  or  other  unforeseen  conditions,  has  not  been 
planted.  The  question  then  arises  :  Can  such  wheat  be  profitably  utilised, 
and  in  particular,  can  it  with  safety  be  fed  to  fowls  ? 

As  nothing  was  known  of  the  effects  of  bluestoned  wheat  on  fowls,  the 
Department  decided,  at  the  suggestion  of  the  Poultry  Expert,  to  conduct  an 
experiment  at  the  Hawkesbury  Agricultural  College. 

For  this  purpose  three  pens,  each  consisting  of  twelve  Rhode  Island  hens, 
(all  hatched  in  1916),  were  arranged  for  on  17th  June,  1917.  Each  pen 
received  the  ordinary  morning  mash,  while  the  evening  ration  was  a^ 
follows  ; — 

Pen  A. — Wheat  which  had  been  dipped  in  a  H  per  cent,  solution  of 
bluestone,  and  subsequently  limed  (in  accordance   with  the  usual 
Departmental  formula)  ; 
Pen  B.  —  Wheat  which  had  been  dipped  in  a  1^  per  cent,  solution  of 

bluestone,  and  not  limed  ; 
Pen  C, — Ordinary   College  ration  of  two-thirds    wheat   and    one-third 
maize. 
The  Poultry  Instructor  at  the  College  (Mr,  A.  L.  Wyndham)  reported 
that — 

1.  The  treated  grain  in  Pens  A  and  B  was  always  readily  eaten  ; 

2.  The  daily  consumption  of  grain  per  bird  in  the  three  pens  was  equal 

3.  The  egg  production  from  the  three  pens  to  28th  February,  1918,  was. 

Pen  A.  977  eggs  ;  Pen  B,  976  eggs:  Pen  C,  939  eggs; 

4.  The  size,  shape,  and  appearance  of  the  eggs  were  normal ; 

5.  The  health  of  the  birds  was  generally  good  throughout.     No  eflfects- 

were  observed  in  the  excreta  from  the  continued  use  of  the  sulphate 
of  copper. 

Hens  from  the  A  and  B  pens  were  sent  to  Dr.  S.  Dodd,  of  the  Veterinary 
Research  Laboratory,  Sydney  University,  and  in  a  report  he  stated  that  none- 
of  the  birds  (fed  on  bluestoned  wheat),  autopsied  by  him,  showed  any  particular 
outward  signs  of  ill-effects  fi-om  such  feeding,  but  in  one  or  two  instances 
distinct  changes  in  the  liver  and  slight  changes  in  the  intestines  indicated 
that  the  continued  administration  of  sulphate  of  copper,  even  in  small  doses,, 
had  begun  to  produce  undesired  effects.  Animals  and  birds  can  tolerate- 
relatively  large  doses  of  copper  when  given  in  small  quantities  at  a  time,  but 
it  has  a  cumulative  action,  and  eventually  will  result  in  changes  of  a  patho- 
logical nature  in  certain  parts  of  the  body.  It  appeared  to  him  that  one  or 
two  of  the  fowls  in  question  were  on  the  border  line  between  good  and 
ill  health. 

The  general  conclusion  that  may  be  drawn  from  the  experiment  is  that  while- 
the  feeding  of  bluestoned  wheat  to  fowls  cannot,  of  course,  be  recommended 
as  a  general  thing,  the  necessity  for  economy  at  such  a  time  as  the  present 
may  justify  the  practice.  Provided  that  the  grain  treated  in  accordance  with 
the  Departmental  formula  is  fed  as  part  of  the  ration  only,  no  substantially 
ill-effects  are  likely  to  result — even  when  such  feeding  extends  over  a  period 
of  six  or  eight  months — when  the  birds  are  in  normal  health  at  the  outset,, 
and  are  kept  under  satisfactory  conditions. 
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Poultry  Notes^ 

September. 


JAMES  HADLINGTON,  Poultry  Expert. 

The  weather  conditions  during  the  past  month  have  not  been  the  most 
favourable,  either  for  egg  production  or  for  breeding,  consequently  a  good 
deal  of  complaint  is  heard  about  poor  fertiHty  and  poor  hatching  results. 
To  a  certain  extent  this  is  a  normal  condition  during  the  early  mouths  of  an 
ordinary  season,  but  in  the  case  of  wet  weather,  such  as  has  been  experienced 
this  year,  the  trouble  is  accentuated.  It  follows,  too,  that  the  difficulties  in 
rearing  are  greater  than  when  better  weather  prevails  during  those  months. 
However,  with  the  better  rearing  equipment  that  is  now  being  installed  on 
many  farms,  it  is  unlikely  that  the  wastage  in  chickens  will  be  so  great  as  in 
former  years  in  which  similar  weather  conditions  have  prevailed. 

The  Outlook  for  Poultry  Farmers. 

Notwithstanding  the  continued  high  values  for  poultry  foods,  the 
immediate  prospects  for  the  poultry  farmer  are  not  unpromising.  The 
shortage  of  the  meat  supply  is  creating  a  greater  demand  for  eggs  and  table 
poultry,  which  in  turn  should  result  in  better  prices  being  obtained.  In 
regard  to  the  latter,  poultry -keepers  will  do  well  to  pay  more  attention  to 
producing  a  better  class  of  table  bird. 

Table  Poultry. 

The  time  has  arrived  when  it  is  likely  that  table  poultry  will  pay  even 
better  than  in  the  past,  but  when,  perhaps,  egg-production  will  be  less 
profitable  in  proportion,  until  conditions  in  regard  to  shipping  facilities  again 
become  normal. 

Recently  the  writer  has  been  quoted  as  having  said  that  table  poultry  does 
not  pay.  This  is  not  in  accordance  with  the  facts.  A  careful  perusal  of 
pages  76  to  85  in  "Poultry  Farming  in  New  South  Wales"  (Second  Edition) 
will  show  exactly  what  was  said  on  the  subject.  One  statement  in  that 
publication  is  that  I  know  of  no  success  in  specializing  on  table  poultry. 
I  have  repeatedly  advised  poultry  farmers  against  treating  the  cockerel 
chickens  as  a  by-product  of  their  egg  farms,  and  have  recommended  that  the 
cockerels  should  be  reared  to  the  right  age  and  weight  to  make  them  good 
table  poultry. 

A  paper  read  by  me  before  the  Poultry  Farmers'  Conference  at  Hawkes- 
bury  Agricultural  College  on  20th  June,  1914,  under  the  title  "Cost  of 
Production,"  showed  the  cost  of  rearing  cockprels  to  5i  months  of  age  would 
be  about  4s.  3d.  per  pair,  includiixg  all  expenses  (that  is,  egg,  fuel,  food,  labour, 
as  well  as  interest  and  depreciation  of  plant),  and  that  cockerels  of  light  breeds, 
if  well  reared,  should  weigh  4  to  5  lb.,  and  of  heavy  breeds  6  to  7  lb.  at  the 
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age  mentioned.  Tim  prices  then  obtainable  for  these  sons  were  Os.  6d.  to 
7s.  6d.  per  pair  during  the  plentiful  season.     I  then  went  on  to  say  : — 

I  have  no  hesitation  in  giving  it  as  my  opinion  that  if  a  greater  number  of  the  class 
indicated  was  in  regular  supply,  there  would  be  a  very  great  increase  in  the  consumption 
of  this  article  of  diet.  It  is  the  miserable,  half-grown,  weedy  s])ecimens  that  choke  up 
our  markets,  and  are  the  real  bar  to  a  tliriving  business  in  table  poultry.  Another  point 
that  I  wish  to  emphasise  is,  that  weights  above  quoted,  or  older  birds  than  those 
indicated,  are  less  desirable,  and  will  accordingly  recede  in  value. 

It  should  be  understood  that  I  am  not  now  dealing  with  the  class  known  to  the  trade 
as  "grillers."  Undoubtedlj',  high  prices  are  obtained  for  birds  of  this  description  at 
very  tender  ages  early  in  the  spring  ;  but  as  soon  as  November  is  reached,  there  are  far 
too  many  bird.s  of  this  class  sent  in,  and  they  become  a  drug  upon  the  market.  This  is 
where  the  line  must  be  drawn  if  the  l)est  results  are  to  be  obtained.  It  will  be  observed 
that  my  figures  presume  the  lighter  breeds  to  be  as  heavy  feeders  as  the  heavy  kinds. 
I  admit  that  this  is  open  to  some  difference  of  opinion,  and  needs  an  exact  experiment  to 
elucidate  it.  At  the  same  time,  observation  leads  me  to  the  conclusion  that  there  is 
very  little  diflerence  in  the  amount  of  food  consumed  by  the  heavy  and  medium  light 
bi-eeds.  at  any  rate.  This  opinion  at  first  sight  might  appear  untenable  ;  but  it  must  be 
remembered  that  there  is  a  great  difference  in  the  activity  of  the  two  kinds  under  review, 
because  the  heavy  breeds  are  slow  in  movement  and  tend  to  put  on  frame  and  flesh, 
while  the  lighter  breeds  by  superabundant  energy  use  up  much  more  food  in  proportioii 
to  their  weight,  and  the  difference,  if  any,  is  less  than  miglit  be  expected. 

Perhaps  I  assert,  not  as  a  matter  of  opinion  but  as  a  fact  demonstrated  by  actual 
experience  and  practice,  that,  brought  to  the  right  ages  and  weights,  under  ordinary 
commercial  conditions,  and  with  ordinarily  good  plant  to  handle  them,  the  cockerels 
will  pay  to  rear.  My  advice  is  do  not  wait  for  reputed  dear  seasons,  or  dispose  of  the 
birds  because  they  are  in  your  way,  but  dispose  of  them  oul}'  when  they  are  just  ready, 
and  by  doing  so  make  a  name  for  table  poultry,  as  you  must  do  for  your  eggs,  if  the 
highest  prices  are  to  be  secured. 

The  above  calculation  as  to  the  cost  of  producing  cockerels  was  based 
upon  an  experiment  carried  out  by  me  on  1,200  chickens,  the  number  being 
the  count  at  the  end  of  the  five  and  a  half  months.  While  the  experiment 
was  being  carried  out  feed  was  at  cheaper  rates  than  when  the  paper  was 
read  at  the  1914  Conference,  but  the  increased  cost  of  food  at  that  time 
was  added  to  bring  the  calculation  up  to  date.  Thus,  it  was  brought 
to  the  point  where  pollard  and  bran  stood  at  Is.  per  bushel,  and  wheat  at  43. 
per  bushel.  The  food  item  under  this  calculation  would  amount  to  Is.  3|d. 
per  chicken,  and  other  expenses  would  represent  9d.  per  chicken,  half  of  the 
last  figure  being  for  labour  in  rearing.  This  made  2s.  Ofd.  per  bird,  or 
4s.  l^d.  per  pair.  Ten  per  cent,  of  the  food  item  was  finally  added  to  cover  the 
difference  between  feeding  cockerels  and  feeding  pullets,  making  4s.  3d.  per  pair. 

The  prices  ruling  for  foodstuffs  at  the  present  time  are  only  slightly  higher 
than  when  the  last  computation  was  made,  especially  where  food  is  bought 
in  bulk,  but  even  if  we  allow  that  it  costs  4s.  6d.  per  pair  to  produce 
cockerels  of  the  age  and  weight  mentioned,  they  will  be  much  more  profitable 
than  if  marketed  too  early  at  a  loss.  The  value  of  the  food  consumed  in 
rearing  cockerels  will  be  seen  to  be  much  less  than  is  generally  imagined  bj' 
the  average  poultry  farmer.  A  mistake  made  by  many  poultry-keepers  in 
attempting  to  compute  the  cost  of  rearing,  also,  is  to  calculate  the  cost  of 
feed  at  the  full  cost  of  feeding  adults  ;  this,  of  course,  is  an  error. 

It  should  be  remembered,  too,  that  included  in  the  cost  is  the  poultry- 
man's  labour  and  time,  although  the  amount  set  down  for  that  item  would 
have  to  be  much  increased  at  the  present  tin' 3  if  outside  labour  on  the  basis 
of  short  hours  were  employed. 
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In  regard  to  the  prices  obtained  for  cockerels,  it  should  be  understood  that 
they  will  make  more  now  than  at  the  time  this  paper  was  read.  The  writer 
has  returns  before  him  showing  that  during  last  season  cockerels  of  the  age 
and  weight  mentioned  above  were  making  as  follows  : — Liglit  breeds  (say 
Leghorns),  5s.  6d.  to  6s.  6d.  per  pair  ;  heavy  breeds  (including  Orpingtons, 
Wyandottes,  and  Rhode  Island  Reds),  7s.  6d.  to  10s.  2d.  per  pair,  in  Sydney 
market.  It  should  be  understood  that  birds  will  not  necessarily  bring  these 
prices  because  they  happen  to  be  of  the  breeds  mentioned  ;  that  is  where  the 
misunderstanding  of  the  position  comes  in.  They  must  be  the  weight  and 
young — not  staggy  specimens. 

These  calculations  are  based  upon  good  rearing,  because  unless  good 
development  is  secured  table  poultry  is  not  likely  to  be  profitable  ;  but  the 
same  condition  affects  egg-production — if  not  to  the  same  extent,  still  very 
largely — and  the  poultry  farmer  who  fails  in  this  particular  cannot  succeed 
either  with  one  or  the  other,  or  with  both. 

Toe-picking  among  Chickens. 
Many  inquiries  have  been  received  as  to  the  cause  of  this  trouble  among 
young  chickens.  Common  salt  is  a  preventive,  if  used  daily  and  in  proper 
quantities.  True,  poultry  are  susceptible  to  salt  poisoning,  but  this  occurs 
when  excessive  quantities  are  used  or  where  it  is  not  thoroughly  mixed 
through  the  food.  The  right  quantity  is  4  to  ih  oz.  to  each  bushel  of  dry 
matter  (pollard,  bran,  &c.)  forming  the  morning  mash,  and  the  best  way  to 
add  it  is  by  dissolving  it  in  the  liquid  with  which  the  mash  is  mixed.  Raw 
salt  coming  in  contact  with  the  lining  membrane  of  the  crop  is  calculated  to 
cause  very  serious  symptoms,  and  in  many  cases  death. 


Sale  of  Pure-bred  Ayrshire  Cattle  at  Grafton 
Experiment  Farm. 

The  Department  has  arranged  with  Messrs.  Carlton  and  Carlton,  Auctioneers, 
Brushgrove,  in  conjunction  with  Messrs.  McDonald  and  Hines,  Grafton,  to 
conduct  an  auction  sale  of  twenty-nine  cows,  seven  heiff-rs,  and  ten  bulls  at 
the  Grafton  Experiment  Farm,  on  Wednesday,  ■2f)th  September,  at  1  o'clock. 
A  small  additional  lot  of  steers  will  also  be  offered. 

Catalogues  containing  full  particulars  of  pedigrees,  and  other  information 
required,  can  be  obtained  from  the  Under  Se<;retary  and  Director,  Department 
of  Agriculture,  Sydney,  or  from  the  auctioneers. 

The  Train  service  is  as  follows  : — 

Leave  Sydney,  Monday,  23rcl  September,  {Brisbane  Mail),  20  p.m. — Arrive  Glen 

Innes  5  47  a.m.  24th  September. 
Leave    Wallan-garra,    Monday,    23rd    September,    6"40   p.m. — Arrive   Glen   Innes 

9-22  p.m. 

(Service  Cars  leave  Glen  Innes  daily  for  Grafton  as  follows  : — 7'30  a.m., 
arriving  at  2'30  p  m. ) 
Murwillumbah-Grafton  : — Leave    Murwillumbah,    Tuesday,    24th    September,    at 
60  a.m.     Leave  Lismore  at  9'35  a.m.,  and  arrive  Grafton  at  430  p.m. 

(Servi.ce  Cars   leave  Lismore   daily    at   8'0   a.m.,    and  arrive   Grafton  at 
3-0  p.m.) 
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Agricultural  Bureau  of  New  South  Wales* 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  lyointed  out  that 
the  Departm,ent  does  not  necessarily  endorse  all  the  opinions  expressed. 

Albury. 

Mr.  J.  R.  Moody,  Assistant  Fruit  Expert,  visited  this  district,  and  gave  a 
number  of  pruning  demonsf rations  under  the  auspices  of  the  local  branch  of 
the  Bureau.  Peaches,  prunes,  and  grapes  came  in  for  special  attention,  and 
growers  generally  appreciated  the  suggestions  made. 

Bankstowji. 

A  pruning  demonstration  was  given  at  Mr.  Myhill's  orchard  on  6th  July, 
by  Mr.  W.  le  G.  Brt^reton,  Assistant  Fruit  Expert.  Quite  a  number  of 
varieties  of  trees  were  operated  on,  keen  interest  being  manifested  by 
growers. 

Cattai. 
A  meeting  of  this  branch  was  held  on  1st  August.     The  principal  business 
transacted  was  the  settling  up  of  accounts  in  connection  with  the  branch's 
exhibit  at  the  recent  Hawkesbury  District  Show. 

Clovass. 

On  lOrh  July  Mr.  Devlm  deliveivd  a  very  interesting  and  instructive 
lecture  on  dairying,  which  was  appreciated  by  a  large  attendance  of 
dairymen. 

A  meeting  was  also  held  on  19th  July,  general  business  being  transacted. 

Coraki. 

The  annual  meeting  of  this  branch  was  held  on  27th  July. 

TTie  Secretary's  report  stated  that  eight  meetings  had  been  held  during  the 
preceding  year.  The  most  important  feature  of  the  year's  operations  was  the 
branch's  exhibit  at,  the  Coraki  show,  an  excellent  collection  of  produce  being 
obtained,  despite  the  very  adverse  weather  conditions  from  which  the  district 
suffered.  The  branch  had  also  been  much  interested  in  a  scheme  to  encourage 
boys  in  the  pursuit  of  agriculture.  Floods  spoiled  the  plots,  but  arrangements 
were  being  made  to  resume  the  work  in  the  coming  season. 

The  balance-sheet  disclosed  a  satisfactory  state  of  affairs. 

The  election  of  officers  resulted  thus: — Chairman,  Mr.  W.  J.  Hodge; 
Vice-Chairmen,  Messrs.  L.  H.  C.  Robinson,  C.  Blackwood  ;  Hon.  Secretary 
and  Treasurer,  Mr.  G.  A.  Forrest;  Auditor,  Mr.  J.  Storey,  jun. 
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Cotta  Walla. 

A  meeting  of  this  branch  was  held  on  24th  June,  when  two  interesting 

papers  were  read,  the  first  by  Mr.  G.  W.  Butt,  and  the  second  by  Mr.   T.  J. 

Kennedy. 

Treatment  and  Handling  of  Farm  Horses. 

Mr.  Butt  considered  the  Clydesdale  the  best  class  of  farm  horse  for  the  district,  for 
the  soil  was  heavy  and  strong  horses  were  necessary  to  work  it  properly.  Horses  should 
be  fed  three  times  a  day — early  morning,  mid-day,  and  evening  -with  good,  clean  eaten  ^^r 
wheaten  chaff.  In  dry  hot  weather  it  was  a  good  plan  to  tlirow  a  little  water  on  the 
chaff  in  the  feeder  to  moisten  it.  Horses  should  always  be  watered  before  being  fed.  All 
working  horses  should  be  well  brushed  down  every  morning  before  being  harnessed, 
particularly  the  shoulders,  for  if  the  shoulder  is  dirty  when  the  horse  begins  to  work, 
the  collar  is  likely  to  cut  the  skin,  causing  sore  shoulders. 

In  handling  young  horses  the  first  thing  to  do  was  to  mouth  them.  A  strong  pair  of 
winkei's  should  be  placed  on  the  horse,  and  strong  reins  attached  to  the  winkers.  He 
should  then  be  driven  about  for  an  hour  or  two,  and  will  soon  become  accustomed  to 
being  guided  and  handled.  He  may  then  be  put  in  a  team  and  worked  lightly  for  the 
first  week  or  two.  A  soft  collar  should  be  selected  for  the  young  horse  at  first,  so  as  not 
to  cut  or  scald  his  shoulders  ;  after  a  few  days'  work  the  shoulders  will  become  solid. 

Discussion. — Some  members  preferied  the  lighter,  more  active  class  of  draught  for  the 
farm,  as  they  travelled  better  on  solid  and  on  ploughed  land  It  was  generally  considered 
that  the  best  method  of  hardening  a  young  horse's  shoulders  was  to  wash  thom  down  with 
cold  water  during  the  first  few  days  as  soon  as  the  collar  was  removed. 

Distemper  in  Dogs. 

Mr.  Kennedy  said  that  during  the  first  twelve  months  of  life  many  dogs  became 
affected  with  this  complaint,  which  was  responsible  for  many  deaths,  and  for  imperfect 
recoveries  that  left  the  dog  affected  with  chorea.  Distemper  was  a  disease  which 
manifested  itself  in  many  ways,  and  consequently  it  was  difficult  to  lay  down  rules  for 
treatment  which  a  layman  could  follow. 

The  most  common  symptom  was  the  presence  of  a  discharge  from  the  eyes  and  nostrils. 
This  might  be  thin  and  disappear  in  a  few  days,  or  it  might  be  so  thick  and  sticky  as  to 
prevent  the  eyes  from  opening  and  the  dog  from  breathing  through  the  nostrils.  Many 
dogs  had  distemper  and  died  without  showing  these  symptoms  at  all,  death  being  put 
down  to  other  causes.  Sometimes  the  discharge  was  mixed  with  blood.  Often  the 
mucous  membrane  of  the  eye  became  so  swollen  that  the  eyeball  could  not  be  seen. 
When  this  occurred  it  required  constant  care  and  attention  to  prevent  ulcers  from 
forming  on  the  eyeball.  In  cold  and  wet  weather  dogs  frequently  had  also  attacks  of 
bronchitis  and  pneumonia,  which  were  manifested  by  wheezing,  rattling  noises, 
coughing,  and  cjuickened  breathing.  When  dogs  were  seen  to  be  so  affected  the 
conditions  were  very  dangerous. 

During  the  early  stages  of  distemper,  especially  in  young  dogs,  there  was  generally 
an  eruption  of  the  skin  of  the  inside  of  the  thighs  and  along  the  belly.  Sometimes  this 
discharged  a  soapy,  stinking  matter.  This  skin  trouble,  though  not  always  present, 
was  nearly  as  common  a  symptom  as  the  running  at  the  nose  and  eyes.  When  a  pup 
was  seen  to  vomit,  especially  if  he  had  a  per.sistent  diarrhoea,  distemper  might  be 
suspected.  This  diarrhoea  often  persisted  for  weeks,  and  no  remedy  appeared  to  have 
any  effect  upon  it.  One  of  the  commonest  signs  of  distemper  was  the  presence  of  a 
brownish,  slimy  discharge,  which  hung  in  long  strings  from  the  lips,  and  often  had  an 
offensive  smell.  If  the  mouth  was  opened  and  the  gums  examined  they  would  be  found 
to  be  much  inflamed,  and  often  spongy  and  idcerated.  Lastly,  convulsions  often 
occurred  in  young  animals,  and  this  was  the  most  fatal  symptom  of  all 

Distemper  was  a  disease  which  always  ran  its  course,  and  all  that  could  be  done  was 
to  assist  nature  as  much  as  possible.  Directly  a  pup  showed  signs  of  distemper,  he 
should  be  taken  in  hand  and  separated  from  the  others.  If  he  was  dull,  would  not  eat, 
and  wasted  away  without  apparent  cause,  it  was  most  probable  that  he  had  the  disease. 
He  should  be  kept  warm  in  a  dry  place,  and  if  the  weather  was  very  cold  or  damp,  a 
piece  of  blanket  should  be  tied  over  the  chest  and  loins.  Food  should  not  be  forced  on 
him  at  first,  but  small  quantities  of  milk,  mixed  with  bread  and  boiled  with  rice,  might 
be  given  three  or  four  times  a  day.  If  diarrhcea  was  present,  meat  or  biscuits  should 
be  given  sparingly,  but  otherwise,  as  in  the  snuffling  form  of  the  complaint,  they  might 
be  given.  If  the  dog  had  been  sick  a  long  time,  was  very  weak,  and  would  not  eat, 
then  force  a  few  tablespoons  of  milk  or  a  little  beef  tea  or  white  of  an  egg  into  him.     A 
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teaspoonful  of  brandy  added  to  the  milk  or  egg  was  good.  Small  quantities  of  finely- 
cho}i[)ed  raw  meat  were  good  when  the  pup  was  getting  better.  When  there  vas  a 
discharge  from  the  eyes  and  nose,  it  was  a  good  plan  in  the  earh'  stages  to  gis-e  a  tea- 
spoonful  or  two  of  strong  brine.  This  caused  the  dog  to  vomit,  and  cleared  the  air 
passages.  In  this  form  twenty  drops  of  sweet  spirits  of  nitre  in  water  three  times  a 
day  gave  good  results.  The  eyes,  nose,  and  mouth  should  hi  washed  with  warm  water 
twice  daily  to  remove  the  discharge.  Should  the  lungs  be  aliected,  mustard  and  water 
should  be  rubbed  on  the  ribs.  If  the  eyes  got  very  bad  they  should  be  bathed  with 
warm  water  to  which  boracic  acid  had  been  added,  in  the  projjortion  of  a  teaspoonful 
to  the  pint.  The  kennel  should  be  kept  verj'  clean.  Constant  care  and  attention  was 
the  secret  of  success,  and  a  cure  was  therefore  perhaps  not  worth  attempting  in  most 
cases. 

Cunningham. 

A  meetinjT  of  this  branch  was  hekl  on  26  th  July,  when  final  arrangements 
weie  made  for  a  visit  and  lectuije  by  Mr.  H.  C.  Stening,  Inspector  of  Agri- 
culture, during  August. 

It  was  decided  to  communicate  \\ith  the  Principal  Librarian,  Sydney,  for 
the  loan  of  books  for  the  use  of  members  of  the  branch. 

Kellyville. 

A  meeting  was  held  on  6tli  July,  when  a  discussion  took  place  on  woolly 
aphis  and  how  to  control  the  pest. 

Members  also  met  on  3rd  xiugust,  when  the  subject  of  the  protection  of 
native  birds  was  discuss^^d  at  some  length. 

Lidcombe. 

A  well  attended  meeting  of  the  above  branch  was  held  on  1st  July,  when 
a  lecture  was  given  by  Mr.  Finch  on  the  method  of  allotting  points  by 
judges  at  shows. 

At  a  later  meeting  on  29th  July  an  interesting  lecture  on  the  hatching 
and  rearing  of  chickens  was  delivered  by  Mr.  J.  Hadlington,  Poultry 
Expert. 

Matcham. 

A  meeting  of  this  branch  was  held  on  20th  July,  when  an  interesting 
paper,  entitled  "  Sprays  for  the  Orchard/'  was  read  by  Mr.  A.  E.  Caldwell. 
At  the  conclusion  of  the  paper  a  profitable  discussion  took  place  on  spraying. 

Middle  Dural. 
The  annual  meeting  of  this  branch   was  held   on   21st  June,  when  the 
business  included  the  election  of  officers  and  adoption  of   the  balance-sheet. 
A  paper  was  also  read  on  the  cool  storage  of  fruit. 

Nimbin. 

A  meeting  of  the  above  branch  was  held  on  27th  July,  when  discussions 
took  place  on  feeding  pigs  with  pea-meal  and  molasses,  and  also  on  blackleg 
in  cattle. 

Parkesbourne. 
At  the  annual  meeting  of  this  branch  the  following  office-bearers  were 
elected  for  the  ensuing  year : — Chairman,  Mr  W.  H.  Weatherstone  ;  Vice- 
Chairmen,  Messrs.   G.  Brown,  H.  Bastin,  and  C.   Apps  ;  Treasurer,  Mr.  J. 
Brown  ;  Hon.  Secretary,  Mr.  S.  AV.  McAlister. 
c 
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The  annual  report  disclosed  a  very  successful  year's  work.  It  was  decided 
to  again  forego  the  annual  subsidy,  as  members  considered  there  wore  suffi- 
ciently heavy  drains  on  the  public  funds. 

As  a  result  of  the  efforts  of  the  branch,  a  gathering  organised  in  aid  of  the 
local  Soldiers'"  Comforts  Fund  raised  ,£24. 

A  pruning    demonstration,  conducted    by    Mr.   J.    R.   Moody   (Assistant 

Fruit  Expert),  was  given  at  Mr.  G.  Brown's  orchard  on  5th  August.     There 

was  a  large  gathering  of  fruitgrowers  and  others,  some  visitors   coming   10 

and  12  miles. 

Prumn'g  Demonstration. 

The  work  was  carried  out  in  a  very  interesting,  way.  The  up-to-date  methods,  with 
their  intelligent  application,  met  with  the  approval  of  the  audience,  most  of  whom  were 
growers  of  long  experience. 

The  first  tree  operated  on  was  a  Goldmine  nectarine,  pruned  by  a  Departmental  expert 
twelve  months  ago.  This  variety  can  stand  pretty  severe  cutting,  as  it  naturally 
produces  a  good  crop  of  fruit  buds. 

Several  kinds  of  peaches  were  handled.  With  the  McDevitt,  a  system  new  to  this 
locality  was  demonstrated  ;  owing  to  the  entire  absence  of  fruit  buds  the  operator  cutoff 
all  laterals,  leaving  the  limbs  bare  as  whipsticks,  but  with  the  tops  uncut.  The  idea  is 
to  produce  an  entirely  new  lot  of  fruit  twigs. 

Other  trees  operated  on  were  apples,  including  Claygate,  Five  Crown,  Jonathan, 
Granny  Smith,  Gravenstein,  and  Rome  Beauty.  Mr.  Moody  advocated  summer  pruning 
of  the  laterals  of  Rome  Beauty,  no  pruning  of  the  laterals  of  Jonathans  until  the  fruit 
buds  are  formed,  but  insisted  on  the  heading  of  the  Jonathan  leaders  every  season. 
Laterals  were  not  essential  to  Five  Crown,  as  they  produced  sufficient  fruit  buds,  which 
occasionally  required  trimming  as  the  tree  aged. 

With  regard  to  woolly  aphis,  all  apples  should  be  sprayed  every  year,  whether  the 
aphis  was  showing  or  not.  Growers  would  then  have  less  troidjle  with  the  disease.  It 
was  bad  policy  to  wait  for  woolly  aphis  to  show  before  applying  the  spray. 

For  leaf  curl,  according  to  Mr.  Moody,  one  lime-sulphur  spraying  (in  July)  would 
probably  be  found  sufficient. 

If  a  grower  got  his  young  cherry  trees  shaped  properly  in  three  or  four  years,  saj-  with 
ten  or  twelve  leaders,  they  should  not  be  topped  afterwards.  It  would  cause  them  to 
gum.  To  check  the  borer  grub,  squirt  petrol  from  a  small  oilcan  into  the  hole  and  plug 
with  wax.  Kerosene  was  also  efficacious,  but  apt  to  injure  the  surface  of  the  tree  on 
which  it  flowed.  Should  any  petrol  be  dropped  on  the  tree,  it  evaporated,  and  so  had 
110  injurious  effect. 

The  expert  and  the  visitors  were  subsequently  entertained  at  afternoon  tea 
at  Mr.  G.  Brown's  residence,  and  a  vote  of  thanks  was  tendered  Mr.  Moody 
for  his  very  instructive  afternoon's  work. 

The  Secretary  of  this  branch  reports  that  five  junior  members  attended 
the  Winter  School  at  Hawkesbury  Agricultural  College,  and  gave  accounts 
of  their  experiences  at  a  recent  meeting,  reading  papers  on  subjects  in  which 
they  had  been  specially  interested. 

Pinus  iuHignifi  FOR  Case  Timber. 

In  conversation,  Mr.  Moody  referred  to  the  value  of  pine  plantations  for  case-making. 
Speaking  of  the  efforts  to  meet  the  scarcity  of  case  timber  in  other  States,  he  said  the 
pines  were  planted  8  feet  apart,  and  were  then  thinned  out,  when  large  enough  for  poles, 
leaving  the  remainder  to  attain  the  greater  size  for  milling  purposes.  He  had  seen  a  fair 
quantity  of  cases  cut  from  eight-year-old  trees.  In  this  connection  the  Government  of 
West  Australia  was  considering  the  planting  of  500  acres  of  pines  per  year  in  State  forests 
on  waste  coastal  lands.     The  green  timber  \vas  cut  only  with  a  coarse  saw.     When  nailed 
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together  the  nails  would  not  draw  out  easily,  a  great  advantage  in  handling  and  shipping. 
Wharf  labourers  and  railway  loaders  found  the  rough  cases  quicker  to  handle  ;  the 
smooth  oases  were  more  apt  to  slip. 

Rawsonville. 

The  monthly  meeting  of  this  branch  was  held  on  19th  June,  Mr.  F. 
Sunderland  presiding. 

Mr,  O.  P.  Chater  gave  an  impromptu  address  on  poultry-keeping  for  the 
district. 

POULTRV-IVEF.PING    FOR    PROFIT. 

If  it  was  intended  to  keep  poultry  for  eggs.  White  or  Brown  Leghorns  were  the  most 
suitable  breeds,  but  for  dual  purposes  either  Rhode  Island  Red  or  Black  Orpington 
standard  strains  should  be  procured  in  order  that  a  good  foundation  should  be  laid. 
The  pens  should  be  constructed  on  the  semi-intensive  principle,  and  straw  or  chaff 
should  be  scattered  on  the  floor,  and  tlie  wheat  thrown  on  this  to  provide  the  birds 
with  exercise.  The  straw  should  be  changed  once  a  month  Water  should  be  placed 
where  the  sun  would  not  shine  on  it,  and  a  box  of  grit  should  be  put  in  each  pen.  The 
roosts  should  be  hung  on  wires,  not  more  than  2  feet  from  the  ground,  and  bottles 
full  of  crude  kerosene  could  be  placed  on  the  wires  to  keep  ticks  back.  The  roost 
should  be  painted  regularly  with  kerosene. 

The  feeding  was  important.  Two  kinds  of  mash  could  be  used— dr}^  and  wet,  but  the 
latter  was  preferable.  For  seventy  hens  an  armful  of  lucerne  could  be  cut  up  fine  and 
steamed,  and  mixed  \\  ith  pollard  and  bran,  and  a  rabbit  that  had  been  boiled  and  then 
put  through  the  mill  (bones  and  flesh).  A  handful  of  wheat  for  each  hen  at  midday, 
and  about  a  handful  of  mash  again  in  the  evening,  made  a  useful  ration.  The  ration 
should  not  be  changed  while  the  hens  were  laying.  The  mash  should  have  salt  added  to 
it  regularh^,  and  once  a  week  an  ounce  of  Epsom  salts  could  be  put  in  each  gallon  of 
drinking  water. 

In  selecting  eggs  for  hatching,  smooth,  round  eggs  were  best,  and  they  should  not 
be  kept  longer  than  a  week,  and  should  be  turned  daily.  When  the  incubator  chicks 
hatched  out  they  should  be  given  nothing  for  forty-eight  iiours,  and  then  rolled  oats  could 
be  thrown  to  them.  Cracked  wheat  and  shell  grit  should  not  be  introduced  till  after 
the  ninth  day,  and  at  the  end  of  three  weeks  the  chicks  could  be  put  on  wheat.  Some 
people  advocated  that  hard-boiled  eggs  should  be  given,  but  that  was  a  mistake.  The 
best  time  for  hatching  heavy  breeds  was  July  and  August,  and  for  light  breeds  August 
and  September. 

Dep.'^rtmental  Note. — The  Poultry  Expert  remarks  that  the  idea  tliat  suspended 
perches  will  prevent  tick  infestation  is  not  altogether  sound.  Nothing  but  getting  rid 
of  the  tick  will  be  effective. 

Spencer. 

At  a  meeting  on  15th  June  Mr.  E.  C.  Allen  read  a  paper,  fiom  which  we 

take  the  following  : — 

Tomato  Growing. 

There  are  two  things  essential  to  tomato  growing  for  profit^good  reliable  plants  true 
to  name  and  good  cultivation,  but  good  cultivation  is  lost  if  in  the  first  place  the  plants 
are  worthless. 

There  are  many  different  methods  of  planting  tomatoes.  That  which  I  prefer  is  tlie 
furrow  system.  After  thoroughly  preparing  the  ground,  take  the  plough  and  open  up 
furrows  4  inches  deep  and  6  feet  apart  ;  then  lightly  dust  them  with  whatever  manure 
is  to  be  used  — blood  and  bone  for  preference.  Tlie  planting  can  then  be  made  straight 
across  the  drills,  at  a  distance  of  from  4  to  5  feet.  This  enables  cross  cultivation,  which 
should  be  given  at  least  every  second  week,  and  once  a  week  if  tiuie  permits.  Give  the 
first  cultivation  after  the  plants  have  had  time  to  set,  wliich  will  be  in  nine  or  ten  days. 
This  will  fill  in  the  furrows  made  for  planting  and  also  cover  the  fertiliser.  Care  should 
be  taken  in  this  operation  not  to  disturb  the  plants, 

W^hen  the  plants  were  beginning  to  show  the  first  blooms,  they  slioxdd  receive  another 
dressing  of  manure,  this  time  between  the  rows,  and  then  a  cultivation. 

In  harvesting,  some  growers  prefer  letting  the  tomatoes  ripen  on  the  vine.  For  my 
own  part,  I  think  pulling  them  when  they  have  I'cached  a  fair  marketable  size  and  are 


676  Agricultural  Gazette  of  N.S.W.  [S&pt.  2,  191S. 


beginning  to  show  a  whitish  tinge,  and  packing  them  away  to  ripen,  which  will  take 
from  four  to  five  days,  is  the  best  method.  It  gives  the  tomatoes  that  are  left  a  better 
chance  of  gaining  size. 

The  variety  to  grow  depends  on  whether  the  crop  is  to  be  early,  mid-season,  or  late. 
For  an  early  crop,  Earliana  or  Chalk's  Early  Jewel  are  two  of  the  best  grown.  Earliana 
is  a  shade  the  earlier  if  anything,  and  has  the  habit  of  bearing  its  fruit  in  clusters  and 
ripening  evenly,  but  being  very  thin  skinned  it  is  liable  to  crack  with  rain  after  a  dry 
spell.  Chalk's  Early  Jewel,  though  hardly  as  early,  is  a  good  cropper,  and  ripens  in 
clusters  but  free  from  split,  and  therefore  in  my  estimation  is  v^prthy  of  pride  of  place. 
For  mid-season  Burwood  Prize  is  hard  to  beat,  being  a  good  grower  with  a  dense  foliage 
which  protects  the  fruit  a  lot  during  the  heat  of  the  day,  and  fairly  free  from  blight. 
Matchless  is  a  tomato  that  stands  alone  for  the  late  crop,  a  vigorous  grower,  bearing 
until  the  frost  cuts  it  tack,  and  giving  good  average  tomatoes  right  through  the  season. 
It  can  also  be  pulled  on  the  green  side,  packed  in  boxes,  and  opened  up  in  the  market 
in  good  order. 

A  meeting  was  also  held  on  13th  July,  v/hen  an  interesting  discussion  took 
place  on  Brown  Spot  in  mandarins,  and  also  on  fruit  fly  baits. 

Springside. 

A  meeting  of  this  branch  was  held  on  23rd  July,  and  an  interesting  paper 
was  read  by  Mr.  John  Selwood  on  seeds  and  plants,  a  resume  of  which 
follows.  Three  papers  were  also  read  by  lads  who  have  just  left  school,  and 
were  appreciated  by  the  older  members  of  the  branch. 

Advantage  is  being  taken  for  the  loan  of  books  from  the  Public  Library, 
and  a  box  has  already  been  sent  for. 

It  was  decided  to  purchase  various  kinds  of  vegetable  seeds  to  be  grown 
by  the  members  for  exhibition  at  the  Orange  show. 

Germination  and  Radication  ok  Seeds  and  Plants. 

Mr.  Selwood  said  that  to  obtain  a  clear  view  of  the  theory  and  practice  of  agriculture 
it  was  necessary  to  keep  in  mind  that  plants  contain  combustible  and  incombustil)le 
material,  the  former  being  derived  chiefly  from  carbonic  acid,  ammonia,  sulphuric  acid,, 
and  water,  and  the  latter  chiefly  from  phosphoric  acid,  sulphuric  acid,  soda,  lime, 
potash,  magnesia,  &c.  The  vital  processes  of  plant  life  build  up  the  body  of  the  plant 
from  these  materials,  under  favourable  conditii  us — heat  and  sunlight.  The  development 
of  a  plant  depends  upon  its  first  rooting,  and  the  choice  of  good  seed  was  therefore  of  the 
greatest  importance  to  the  future  plant.  A  crop  of  wheat  will  exhibit  differences  in 
the  size  of  the  grains,  some  being  larger,  others  smaller  than  the  average,  the  cause  being 
that  the  stalks  do  not  all  shoot  into  ear  and  fiower  at  the  same  time,  hence  the  seeds 
are  far  better  developed  in  one  than  in  the  otlier,  and  if  sown  they  will  produce  a  crop 
of  plants  as  unequal  in  their  development.  It  is  necessary,  therefore,  to  grade  the  seed 
thoroughly.  In  fact,  farmers  are  acting  against  their  own  interests  in  not  doing  so,  and 
are  negativing  all  the  pains  and  expense  they  may  take  in  preparing  the  seed-bed. 

Mr.  Selwood  proceeded  to  point  out  that  the  habit  of  different  plants  determined  the 
kinds  of  seed-bed  that  should  be  prepared  for  them.  Farmers  should  decide  in  good 
time  what  crops  they  intended  to  plant,  and  havijig  decided  they  should  cultivate  their 
land  accordingly. 

Tennyson  (North  Richmond). 
A  meeting  of  the  above  branch  was  held  on  the  1st  June,  when  general 
business  was  transacted. 

Thyra-Bunaloo. 

A  meeting  was  held  on  22nd  June,  when  Mr.  R.  Adams  read  a  paper  that 
provoked  an  interesting  discussion. 

A  Farmer's  Garden  in  this  District. 
The  vegetable  garden,  providing  there  is  some  spare  time  and  water  is  available,  is  a 
soin^ce  of  pleasure  and  of  profit.     It  does  not  require  a  big  plot  to  grow  enough  vegetables 
for  a  farmer's  own  use. 
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To  prepare  a  plot  it  should  be  well  dug  up  and  subsoiled  The  soil  should  be  loamy, 
if  possible  ;  and  if  weeds  are  kept  down  and  water  is  used  when  required,  all  vegetables 
suitable  to  the  district  can  be  grown.  The  soil  should  not  be  allowed  to  set  after 
watering,  as  subsequent  waterings  will  not  then  benefit  the  soil  as  they  should. 

About  July  or  August  a  plot  should  l)e  prepared  for  tomatoes.  My  experience;  is  that 
the  Early  Piide  variety  is  the  best.  The  seed  should  be  set  in  a  box  with  a  glass  covering, 
and  when  the  plants  are  large  enough,  they  should  be  transplanted  and  set  out  in  rows, 
the  rows  being  about  2  feet  apart.  The  rows  should  be  hoed  up  and  watered  in  drains,, 
but  the  water  should  not  touch  the  plants.  I  have  grown  tomatoes  witliout  a  failure, 
and  the  plants  have  been  loaded  with  large  stnooth-.skinned  tomatoes,  which  ripen  first 
about  Christmas  and  continue  to  ripen  till  May.  One  reason  for  the  success  \^•as  that  I 
pruned  and  watered  the  plants  when  re(|uired.  The  plants  shoidd  be  tied  to  stakes  and 
all  side  shoots  taken  off  for  about  a  foot  high  from  the  ground,  leaving  about  three 
branches.     When  the  flowers  set,  nip  off  the  leadci's  for  early  bearing. 

Eveiy  farmer  can  have  a  fruit  garden  whether  he  has  a  supply  of  water  or  not.  I 
have  a  small  garden,  and  the  return  every  year  more  than  compensates  me  for  the 
trouble  and  work.  Peaches,  apricots,  apples,  and  oranges  can  be  grown  best  in  this 
district.  The  trees  should  be  ]  runed  regularly,  and  sprayed  to  kill  insects,  &c.  Choose 
a  piece  of  loamy  or  sandy  soil,  plough  well,  and  subsoil  if  possible  ;  where  the  clay  is 
close  to  the  surface,  work  the  soil  fairly  deep.  \Vhen  planting  the  trees  do  not  dig  a 
very  deep  hole  ;  place  the  trees  20  feet  apa>-t.  They  will  probably  require  some  water 
to  start  them.  Keep  the  soil  well  worked  and  kill  all  weeds.  Harrow  after  every  raia 
in  the  spring  and  summer. 

A  meeting  of  the  branch  also  took  place  on  ■20th  July,  when  a  paper  was 

read  by  Mr.  N.  Scott,  from  which  is  taken  the  following: — 

Disc  Implements  against  Othkr  Implements. 

Under  some  conditions  I  find  a  disc  implement  to  be  as  good  as  any  other.  If  a  disc 
plough  and  a  set  plough  are  used  for  fallowing  similar  land  under  certain  conditions, 
equal  crops  will  result.  However,  there  are  times  when  the  ground  is  very  hard,  and  a 
disc  plough  can  be  used  when  a  set  plough  cannot.  On  the  f)ther  hand,  in  very  soft 
ground  a  set  plough  can  be  used  when  the  disc  implement  would  almost  go  out  of  sight. 
In  such  ground  the  set  plough  is  much  better  ^nd  does  much  nicer  and  finer  work,  and 
the  ground  takes  less  breaking  down  when  it  sets.  In  badl3'-grubbed  land,  or  when 
straw  has  been  left,  the  disc  plough  should  be  the  better  of  the  two  types,  as  the  roots- 
will  not  affect  the  discs  much  and  the  straw  will  go  through  without  much  bother.  But 
for  most  work  I  would  sooner  use -the  set  plough,  because  it  is  better  to  handle  than  the 
other,  and  it  does  the  better  work  in  this  district. 

For  working  up  fallowed  land  I  think  there  is  no  better  implement  than  the  disc 
cultivator  for  all  kinds  of  ground.  It  will  do  a  good  job  in  very  hard  fallow,  where  no 
other  implement  will  work  utdess  tlie  teeth  or  tines  are  dressed  ver}'  often.  The 
sciritier  spring  tooth  cultivator  does  good  work  in  light  ground  where  there  is  no  weed- 
growth  or  rubhish.  For  dirty  fallow  the  disc  cultivator  will  kill  more  weeds  than 
other  machines,  and  it  is  also  lighter  to  jjull  than  other  machines  of  the  same  width. 

Tingha. 

The  monthly  meeting  of  this  branch  was  held  on  6th  July,  when  it 
was  decided  to  co-operate  with  the  Invered  branch  in  staging  an  e.xhibit  at 
the  next  Inverell  show.  After  tie  general  business  had  been  disposed  of, 
the  meeting  adjourned  to  Mr.  Lockrey's  poultry  yard  for  an  inspection  of  the 
poultry. 

The  balfi rice  sheet  of  the  last  exidbition  held  by  this  branch  showed  that 
after  donating  £10  to  patriotic  and  charitable  purposes,  a  balance  of 
£10  3s.  3d.  was  left  as  a  nucleus  for  next  year's  effort.  Donations  amounted 
to  £20  5s.  6d.,  the  sale  of  tickets  of  admission,  kc,  to  £28  -Is.  9d.,  entry 
money  to  £1.3;  the  receipts,  supplemented  by  smaller  item«,  totalled 
£67  10s.  3d.  The  expenditure  included  prize  money  £23  1  Is.,  rent  £3,^ 
luncheon  £4  6s.  6(1.,  printing  and  adverlising  £6   15s.,  and  smallr  items. 
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Toronto. 

A  meeting  of  this  branch  was  held  on  2nd  July,  when  an  interesting- 
paper  was  read  by  Mr.  Cockbiirn  on  the  pruning  and  spraying  of  grape 
vines. 

It  was  decided  that  the  senior  boj^s  attending  the  local  school  be  invited 
to  attend  special  lectures  given  in  connection  with  the  branch. 

Valla. 

A  meeting  of  this  branch  was  held  on  1st  July,  when  it  was  reported  that 

Mr.  E.  F.  Duffy,  Fruit  Instructor,  Department  of  Agriculture,  had  given  a 

pruning  demonstration  on  26th  June  at  Mr.  J.  E.  G.  England's  orchard.   Mr. 

Duffy  also  gave  advice  generally  on  the  treatment  of  diseases  that   were 

showing  on  the  trees.    The  demonstration  was  of  immense  value  to  beginners 

in  fruit-growing      Particular  stress  was  laid  on  the  importance  of  entirely 

eradicating  the  San  Jose  scale,  which  disease  was  in  evidence  on  some  of  the 

trees. 

Thk  Most  Profitable  Pig. 

At  the  same  meeting  a  discussion  took  place  on  the  most  profitable  pig  for  the 
<listrict.  One  member  held  the  view  that  the  Tamworth  cross  grew  into  the  best  pig, 
both  as  a  porker  and  as  a  baconer.  Another  favoured  the  progeny  of  tlie  Berkshire  boar 
and  the  Tamworth  sow.  Several  others  favoured  the  Berkshire-Tatnworth-Berkshire 
as  a  money-maker,  contending  that  this  was  an  ideal  bacon  pig.  Separated  milk  was 
considered  good  food  for  pigs,  topped  off  with  maize.  The  opinion  expressed  was  that 
they  should  be  fed  frequently — three  or  four  times  a  day  if  possible — and  it  was 
important  to  keep  the  pigs  growing,  as  the  breeding  was  found  to  be  in  the  trough.  It 
was  i-egarded  as  advantageous  to  have  the  food  cooked,  fis  too  much  green  food  given  in 
the  raw  state  was  apt  to  cause  worms.  Some  of  the  members  grew  maize,  and  after  the 
last  hilling  they  planted  cowpeas  between  the  rows.  When  the  latter  were  ripening 
they  turned  in  the  pigs  ;  they  would  not  touch  the  maize  until  the  cowpeas  were  all 
eaten  up.     Several  farmers  fed  cow  cane  in  the  ration. 

One  member  reported  having  had  bad  luck  with  pigs  ;  they  grew^  nicely  to  a  fair  size, 
and  then  seemed  to  develop  staggers,  getting  weak  in  the  back  legs  and  spine. 

Departmental  Note. — The  Chief  Inspector  of  Stock  states  that  the  condition 
referred  to  in  the  concluding  paragraph  is  no  doubt  of  dietetic  origin,  and  it  is  diffi- 
cult to  say  what  element  of  the  fodder  is  at  fault  in  the  absence  of  an  inquiry  on  the 
spot  as  to  the  fodder  used  and  methods  of  feeding. 

v^  ellington. 

A  largely  attended  meeting  of  the  branch  was  held  on  14th  June,  when 
the  Secretary,  Mr.  L.  Jurd,  read  a  paper  on  poultry-breeding,  which  was 
much  appreciated  by  all  present,  and  which  provoked  a  very  interesting  and 
useful  discussion. 

The  monthly  meeting  was  held  on  12th  July,  when  a  useful  evening  was 
spent  discussing  various  pruning  problems,  in  connection  with  which 
suggestions  were  given  by  Mr.  L.  Jurd  and  Mr.  H.  Hilton.  A  conversational 
discussion  also  took  place  on  grape-growing,  seedling  trees,  fruit-fly,  figs,  the 
destruction  of  fallen  fruit,  &c.,  a  pi'ofitable  time  being  spent. 

On  16th  July,  Mr.  W.  le  Gay  Brereton,  Assistant  Fruit  Exp^'rt,  visited 
the  district,  and  conducted  pruning  demonstrations  in  the  orchards  of  Mr.  J. 
Edwards  and  Mr,  M.  McLeod.  Valuable  suggestions  were  made,  especially 
in  connection  with  stone  fruit,  and  much  interest  was  taken  in  the  work. 
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Windsor. 

The  members  met  on  2nd  August,  when  it  was  decided  to  stage  nn 
exhibit  at  the  Hawkesbury  District  Show,  and  arrangements  were  made  for 
tlie  purpose. 

A  lecture  was  delivered  by  Mr.  W.  H.  Spinks,  of  wliich  a  report 
ft>llows  : — 

Woolly  Aphis. 

In  this  district,  as  Avell  as  in  otlier  fruit  districts,  the  best  varieties  of  apples  are 
seriously  damaged  by  woolly  aphis,  sometimes  called  American  Ijlight  ;  the  scientific 
name  is  Schizoneura  /wityera.  So  great,  in  fact,  is  the  damage  wrought  by  this  pest, 
tliat  growers  are  always  on  the  look-out  for  varieties  that  are  itiunune  t3  its  attacks. 
.A.mong  tlie  best  kinds  of  apples  for  commercial  purposes  that  are  very  susceptible  to 
damage  by  apliis  are  Jonathan,  Granny  Smith,  Trivett,  King  David,  Mobb's  Royal, 
Cleopatra,  Delicious,  and  Andrew  Stephens.  Those  varieties  that  are  very  slightly 
affected  or  immune  are  Lord  Nelson,  Carrington,  (jravenstein.  Stone  Pippin,  Fameuse, 
and  London  Pippin.  It  will  at  once  be  seen  that  the  very  best  kinds  arc  subject  to  the 
ravages  of  this  pest,  and  in  order  to  grow  apples  profitably  only  the  best  kinds  should 
be  grown,  providing  sucli  kinds  crop  well  in  the  locality.  However,  it  is  the  matter  of 
treating  trees  already  established  in  the  orchard  that  mostly  concerns  tlie  grower  ;  and 
seeing  that  there  is  not  a  large  assortment  of  blight-resisting  varieties  to  choose  from,  it 
is  almost  certain  that  the  best  kinds  will  continue  to  be  planted  without  any  regard  to 
their  immunity  or  susceptibility  to  woolly  aphis  attack. 

There  are  several  kinds  of  resistant  stocks  on  wiiich  the  apple  can  be  worked,  among 
them  being  Northern  Spy  and  Winter  Majetin.  I  would  recommend  either  of  these, 
but  for  preference  the  former,  because  it  is  hardy  and  thrifty,  produces  the  largest 
trees,  and  is  absolutel}'  immune.  A  characteristic  of  the  Northern  Spy  is  the  presence 
of  lumps  like  carbuncles  about  the  stock  and  butt,  and  even  on  the  large  branches. 
The  inexperienced  often  think  these  have  been  caused  by  woolly  aphis,  but  they  are  of 
no  consequence.  Woolly  aphis  itself  niay  at  times  be  found  about  these  excrescences, 
but  the  aphides  will  disappear  when  the  tree  is  cleansed  above  the  union. 

Woolly  aphis  attacks  the  apple  tree  both  above  and  beneath  the  surface,  but  by  only 
using  resistant  stocks  the  matter  of  treating  beneath  the  surface  is  dispensed  with,  even 
on  the  most  susceptible  scion.  The  presence  of  aphis  may  easily  be  detected  b}^  the 
appearance  of  a  white,  woolly-like  matter  about  the  tree.  This  is  the  outside  protection 
of  the  aphides,  which  are  of  a  brownish  colour,  and  which  are  produced  alive  during  the 
warm  months,  from  two  to  fifteen  being  produced  by  a  single  female  in  a  day.  In  three 
weeks  the  young  commence  to  reproduce,  so  that  it  takes  but  a  short  while  to  produce 
myriads  of  aphides.  Towards  the  close  of  the  warm  months  a  winged  form  of  aphis 
appears,  and  this  spreads  the  infestation  by  iiying  from  tree  to  tree  until  the  whole  of 
the  trees  susceptible  to  attack  in  the  orchard  become  infected.  From  these  winged 
aphides,  which  are  females,  there  arises  a  brood  consisting  of  males  and  females  which 
are  wingless,  and  the  females  of  this  brood  each  lay  a  single  egg,  called  the  winter  egg. 
This  egg  is  deposited  about  the  tree  in  a  suitable  spot,  preferably  the  butt  of  the  tree. 
These  eggs  generally  hatch  out  in  the  late  winter  or  early  spring,  and  give  rise  to  the 
females  that  spread  about  the  trees,  as  already  described.  Sometimes,  in  the  case  of 
a  very  mild  winter  or  in  warm  districts,  a  few  wingless  females  may  hibernate  in  well- 
sheltered  crevices  or  "carbuncles,"  and  become  active  early  in  the  season. 

The  effect  that  the  woolly  aphis  has  on  the  tree  is  to  cause  unsightly  excrescences, 
which  are  caused  by  the  aphides  piercing  the  bark  tissue  and  sucking  the  sap  of  the 
tree.  When  the  bark  tissue  is  broken  the  tree  directs  a  greater  amoiuit  of  sap  to  the 
injured  part,  ar.d  this  causes  the  carbuncle  to  appear  and  to  increase  in  size  as  the 
aphides  suck  the  sap.  If  the  pest  is  taken  in  time,  that  is,  as  soon  as  it  appears,  the 
excrescences  will  not  develop.  Once,  however,  the  infection  has  become  so  bad  as  to 
cause  a  large  carbuncle,  the  pest  will  be  found  hard  to  eradicate  or  even  check.  The 
damaging  of  a  tree  by  the  breaking  of  the  bark, "and  even  liy  pruning,  is  an  inducement 
to  woolly  aphis  ;  in  summer  they  will  attack  the  young  growth  of  the  tree  and  cause 
great  damage.  On  trees  that  have  been  Morked  with  blight-resistant  kinds  on  blight 
infested  stocks,  the  roots  are  continually  lavaged,  and  at  times  become  swollen  to  three 
or  four  times  their  natural  size  in  places.  These  nodules  cannot  easih'  be  destroyed  by 
a  spra}'.  Of  course,  grafting  on  to  a  blight-proof  stock  does  not  render  the  graft 
immune  to  attack.  The  woolly  aphis  is  must  tenacious  and  difficult  to  eradicate  owing 
to  the  difficulty  in  getting  the  spray  into  contact   with  it,  ami  because  a  single  female 
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aphis  is  able  to  reijrodiice  and  thus  found  a  new  colony.  It  has  often  been  contended 
that  it  has  attacked  resistant  stock,  but  on  close  exammation  this  has  been  found  to  be 
incorrect,  but  it  is  advisable  to  graft  on  to  a  fair  shank  above  the  ground,  say  aljout 
8  inches. 

The  treatment  for  this  pest  is,  in  my  opinion,  best  carried  out  as  soon  as  it  appears 
and  it  should  be  persevered  with.  In  the  summer  months,  tobacco  and  soft  soap  wash 
or  Sunlight  soap  wash  should  be  applied,  warm.  For  winter  spray,  red  oil  is  the  best. 
Care  should  be  taken  that  the  oil  has  been  properl}'  broken  down  and  that  no  free  oil  is  on 
the  surface.  If  free  oil  is  seen  floating  on  the  surface,  the  emulsion  is  imperfect  and  injury 
is  likely  to  be  done.  Many  growers  have  seriously  damaged  tlieir  trees  bj'  spraying 
with  half  emulsified  material.  The  spraying  should  be  commenced  at  the  top  of  the 
•iree  nnd  worked  downwards.  A  nozzle  should  be  used  with  a  side  delivery  jet,  so  that 
the  attack  can  be  made  from  every  point  of  vantage.  In  spraying  with  tobacco  and 
other  non-injurious  ingredients  the  spray  can  be  applied  through  a  coarse  nozzle  ;  but  in 
using  oils  the  nozzle  should  be  the  one  that  will  permit  of  a  fine  spray  being  ejected. 
This  is  very  important.  Oil  sprays  should  not  drencn  the  trees,  but  particular  .attention 
should  be  given  to  crevices  and  excrescences  and  other  parts  of  the  tree  that  will  afford 
shelter  for  the  pest.  Get  close  to  tlie  tree  with  the  nozzle  and  put  on  plenty  of  pressure. 
Unless  a  high  pressure  sjoray  is  used,  the  operation  will  not  be  a  success.  The  cottony- 
woolly  substance  must  be  removed,  so  that  the  bodies  of  the  aphides  will  be  covered 
with  a  thin  film  of  oil,  which  will  clog  the  pores  and  set  up  internal  irritation  and  kill  the 
insects.  Poor  results  have  often  been  caused  by  improper  methods.  After  the  spraying 
has  been  done  and  all  the  spray  aljsorbed,  remove  the  surface  soil  about  the  trunk,  so 
that  any  oil  that  may  have  got  there  will  not  be  allowed  to  remain  and  cause  damage  to 
the  bark  tissue  at  the  collar.  In  a  few  days  the  result  of  the  spraying  will  be  easily 
detected.  It  is  not  always  possible,  even  with  the  best  methods,  to  stamp  out  woolly 
aphis  in  one  sprayinp,  but  care  should  be  taken  to  i)romptly  combat  any  aphis  appearing 
after  the  result  of  the  spraying  has  been  seen.  Any  parts  thus  affected  should  be  treated 
by  dabbing  on  strong  oil  emulsion  with  a  brash. 

Mr.  J.  W.  Mitchell  asked  whether  oils  should  be  used  where  trees  are  growing  near 
roads  and  are  continually  covered  in  dust.  Mr,  Spinks  replied  that  the  oil  spray'  in 
such  cases  would  have  a  clogging  effect  on  the  trees,  and  those  nearest  dusty  roads  might 
be  treated  with  resin  and  soda. 

Woonona. 

A  well  attended  meeting  was  held  on  9tli  July,  when  addresses  were 
given  by  Mr.  T.  Robson  on  the  Black  Oipington,  and  by  Mr.  S.  P.  Gahan 
on  bee  culture.  Five  new  members  were  admitted  to  the  branch,  which 
now  has  a  total  of  over  100  members. 

Yarramalong. 

A  meeting  was  held  on  7th  August,  when  it  was  decided  that  members 
do  their  utmost  toward  tlie  destruction  of  the  flying  fox.  The  common 
fox  was  also  mentioned,  and  his  destruction  as  strongly  urged. 

An  endeavour  is  being  made  by  this  branch  to  obtain  an  improvement  in 
the  postal  facilities  for  the  district. 

fSome  little  time  ago  a  party  from  this  branch  vis-ited  Hawkesbury 
Agricultural  College.  Members  appreciated  the  lecture  given  by  Principal 
H.  W.  Potts  on  dairying,  and  were  impressed  by  the  fine  results  obtained  at 
that  institution. 

Yurrunga. 

A  meeting  o?  this  branch  was  held  on  20th  July,  when  a  discussion  took 
place  on  the  potato  crop  of  the  district.  ,  The  previous  season's  crop  had 
been  a  failure.  Several  varieties  of  potatoes  were  exhibited  at  the  meeting, 
amongst  which  were  Up-to-Date  (both  early  and  late),  Mowatt's  Prolific, 
•Queen  of  the  Valley,  and  Satisfaction. 
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Orchard  Notes* 

September. 


W.  J.  ALLEN. 

Tfiis  is  a  very  busy  month  in  the  orchard,  for  all  the  early  spring  work  of 
ploughing,  hoeing,  spraying,  itc,  should  be  well  in  hand. 

All  spray  pumps,  carts,  vats,  hoses,  (kc,  should  be  in  thorough  order,  and 
all  spi'ay  chemicals  and  materials  should  be  on  hand  for  immediate  use, 
because  the  next  tliree  months  is  a  very  busy  and  trying  time  for  the 
orcliardist.  Only  by  constant  attention  and  promptness  may  disease  be  kept 
away,  and  the  grower  saved  from  partial  or  total  loss  of  his  fruit  ci"Op. 

Every  labour-saving  device  for  quick  mixing  and  application  of  sprays 
should  be  provided,  together  with  an  adequate  supply  of  suitable  water.  The 
grower  who  leaves  everything  to  the  last  moment  and  then  finds  he  requires 
new  hoses  and  new  parts  for  his  pumps,  and  that  his  chemicals  are  not  to 
hand,  or  have  not  been  ordered,  generally  pays  dearly  for  his  carelessness  or 
slackness. 

Stone  Fruits, 

Peach  aphis  generally  makes  its  appearance  this  month,  and  affected  trees 
must  be  sprayed — a  concentrated  nicotine  extract  being  most  suitable. 

Stone  fruifs  will  be  reaching  the  "  pinking  stage,"  i.e.,  just  before  the 
blossom  bursts,  and  all  those  trees  which  have  not  already  been  sprayed  for 
Peach  Leaf  Curl,  Shot  Hole,  Brown  Rot,  and  other  fungoid  diseases  must  be 
treated  immediately,  with  either  the  Bordeaux,  6  — 4 — 50  formula,  or  with 
lime-sulphur,  Departmental  formula  used  at  1  in  28.  Trees  which  suffered 
severely  last  season  from  these  diseases,  even  though  they  received  a  mid- 
winter treatment,  should,  if  possible,  receive  a  second  spraying  at  the 
"  pinking  stage." 

Apples  and  Pears. 

Towards  the  end  of  this  month  the  pears,  and  some  of  the  earlier  blossoming 
apples,  will  be  reaching  the  "pinking  stage"  when  the  first  spraying  for 
Black  Spot  must  be  applied,  quickly  followed  by  the  second  spraying  as  the 
petals  fall.  Either  lime-sulphur  or  Bordi^aux  mixture  should  be  used.  Good 
results  have  been  obtained  by  using  either  of  these  sprays  at  the  stage  when 
the  buds  are  first  opening,  but  before  the  "  pinking  stage  "  is  actually  reached. 
When  using  lime-sulphur,  it  is  recommended  that  the  Departmental  formula 
should  be  followed,  viz.,  1  in  28  at  the  "pinking  stage,"  and  1  in  34  at  the 
later  sprayings.  The  Bordeaux  mixture  should  be  at  the  6 — 4 — 50  strength 
at  the  "  pinking  "  and  at  later  stages. 

The  first  spraying  for  Codlin  Moth  and  also  for  Mildew,  must  be  given  about 
the  same  time  as  the  second  application  for  Black  Spot.  Sulphide  of  iron  for 
Mildew  can  be  applied,  either  immediately  before  or  after  the  applications  of 
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lime-sulphur  or  Bordeaux  or  arsei.ate  of  lead  ;  it  is  nob  affected  by  nor  does 
it  affect  other  sprays,  but  arrangements  are  being  made  to  test  how  far  it  can 
be  combined  with  these  other  sprays  in  order  that  time  and  labour  may  be 
saved.  Arsenate  of  lead,  as  has  been  pointed  out  before,  can  be  mixed  with 
Bordeaux  mixture  and  with  sulphide  of  iron,  but  reports  to  hand  from 
growers  state  that  serious  burning  takes  place  when  lime-sulphur  is  combined 
with  arsenate  of  lead.  The  sulphide  of  iron  can  also  be  safely  mixed  with 
either  tobacco  solution  or  arsenate  of  lead. 

Full  particulars  of  the  tests  canied  out  with  sulphide  of  iron  for  mildew, 
and  of  the  preparation  and  application  of  this  fungicide,  were  given  in  the 
July  number  of  this  Gazette. 

Pruning. 

In  the  districts  where  growers,  owing  to  shortage  of  labour,  have  not  been 
able  to  complete  the  pruning  of  apples  and  pears,  the  knife  ma}'  still  be  used 
without  any  injury,  but  every  effort  should  be  made  to  complete  the  work  as 
soon  as  possible. 

Planting 

It  is  late  for  planting  out  apples  and  pears,  and  those  who  have  delayed  such 
work  should  complete  it  at  once.  More  especially  does  this  apply  to  pears, 
the  buds  on  which  are  commencing  to  swell,  and  are  therefore  easily  injured, 
while  the  roots  have  already  started  into  growth,  and  should  not  be  exposed 
to  the  air  too  Ions?.  Only  a  few  trees  should  be  lifted  at  a  time,  and  they 
should  be  carried  in  a  wet  bag  during  planting. 

San  Jos6  Scale  and  Woolly  Aphis. 

Owing  to  the  wet  weather  some  difficulty  may  have  been  experienced  in 
spraying  for  San  Jose  Scale  and  Woolly  Aphis,  and  every  effort  should  be  put 
forth  to  treat  these  diseases,  because  far  better  results  can  be  obtained  by 
spraying  while  the  trees  are  dormant  and  .stronger  sprays  may  be  u.sed.  It 
is  most  difficult  to  spray  thoroughly  after  the  foliage  appears. 

Owing  to  Black  Spot  and  Mildew  being  so  prevalent  last  season,  the  use  of 
miscible  oils  in  the  affected  areas  is  not  recommended  so  late  in  the  season, 
because  of  the  difficulty  of  getting  the  lime-sulphur,  Bordeaux  mixture,  or 
sulphide  of  iron  sprays  to  spread  evenly  ovei"  the  oily  surfaces  left  by  oil 
sprays.  Better  results  will  be  obtained  by  using  concentrated  nicotine 
sprays  fcr  Woolly  Aphis,  while  lime-sulphur  is  not  only  effective  for  San 
Jose  Scale,  but  is  suitable  for  Red  Mites,  Black  Spot,  and  other  fungoid 
diseases.  The  tobacco  wash  may  be  added  to  the  lime-sulphur  to  make  a 
combined  spray  for  aphis  and  San  Jose. 

Citrus  Orchards. 

The  pruning  of  citrus  trees  may  r<-ceive  attention  during  this  month,  care 
being  taken  to  remove  all  dead  wood  and  usf-less  water  shoots,  and  to  keep 
the  trees  sufficiently  open  to  admit  light  and  the  free  circulation  of  air. 

The  harvesting  of  citrus  fruits  still  continues.  Windfalls  must  be  picked 
up  regularly,  and  not  allowed  to  remain  on  the  ground  as  a  harbour  for 
fruit-ily. 
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Tr.  es  may  bfi  planted  during  the  month,  and  if  this  work  is  not  delayed, 
they  will  be  weU  established  before  the  hot  weather  sets  in. 

As  good  rains  have  fallen  in  most  of  the  citrus  districts,  it  will  not  be 
necess-iry  to  ii'i-igate  in  those  districts  this  month. 

Manurirg. 

Those  orchards  which  have  not  already  been  manured  should  receive 
immediate  atiention,  so  that  the  fertilii-er  may  be  turned  under  with  the 
spring  ploughing.  If  this  is  done,  the  trees  will  receive  immediate  benefit, 
because  the  fertiliser  is  thui  placed  v/here  it  is  readily  available  to  the  root 
systems. 

Ploughing  and  Cultivating. 

The  ploughing  and  turning  under  of  green  cover  crops  should  not  be 
delayed.  All  orchards  should  be  ploughed  as  early  as  possible  so  as  to 
permit  vegetable  matter  to  rot  down  into  humus,  and  to  retain  all  the 
moisture  possible  in  the  soil.  The  discs  should  be  run  over  the  soil  so  as  to 
make  it  compact^  and  from  this  on  the  cultivator  should  be  kept  going 
freely — more  especially  should  the  season  be  dry — so  as  to  retain  moisture 
during  the  summer  months  for  plant  growth. 

Grafting  and  Budding. 

Towards  the  end  of  the  month  and  beginning  of  October  the  apple  and 
pear  trees  will  be  sufficiently  forward  to  permit  satisfactory  grafting,  and 
those  trees  which  it  is  intended  to  rework  to  better  or  more  suitable 
varieties  should  be  cut  back  and  grafted.  It  is  best,  when  grafting  older 
threes,  to  leave  one  limb  to  take  a  portion  of  the  sap.  The  scions  for  gra'^ting 
should  be  heeled  into  the  soil  until  required. 

It  is  preferable  to  head  stone  fruit  trees  hard  back,  and  to  bud  the  new 
growth  about  December,  or  earlier  if  it  is  forward  enough, 

Peacli  Tip  Moth. 

This  pest  was  so  bad  last  year,  especially  in  the  Cumberland  district,  that 
we  must  expf  ct  it  to  be  veiy  destructive  during  the  coming  season,  and  a  closer 
watch  must  be  kept  for  its  first  appearance.  It  is  recommezided  to  pinch  off 
and  burn  the  aff^  cted  tips  of  the  shoots.  Infestation  is  indicated  by  the  tips 
drooping  after  they  have  been  penetrated  by  the  maggot.  By  careful 
treatment  in  this  manner  the  bulk  of  the  first  brood  may  be  destroyed,  and 
the  chances  of  the  fruit  being  badly  affected  by  the  later  broods  will  be 
considers^bly  lessened. 

Vines. 

Black  Spot  and  Oidium  (Mildew)  were  very  severe  last  season.  For  the 
former  the  vin^s  should  be  swabbed  as  soon  as  the  buds  begin  to  swell,  using 
a  swab  composed  of  35  lb.  of  sulphate  of  iron,  7  lb.  of  sulphuric  acid,  and  10 
gallons  of  water,  followed  by  an  application  of  Bordeaux  mixture  6 — 4 — 40, 
when  the  buds  burst,  again  just  before  the  flowers  open,  and  yet  again  after 
the  fruit  sets. 

Dust  the  vines  with  fine  sulphur  when  the  shoots  are  6  inches  long,  and 
repeat  this  treatment  weekly  until  danger  from  Oidium  is  passed. 
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AGUICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  lyiO.  Secretary. 

Ganmain  A.  and  P.  Association  ...         T.  S.  Henderson.. 

Young  P.  and  A.  Association T.  A.  Tester 

Cowra  P.,  A.,  and  H.  Association        E.  W.  Wanen     .. 

Culcairn  P.,  A.,  H.,  and  I.  Society      J.  B.  Ryan 

Narrandera  P.  and  A.  Association        ...         J.  Faulkner 

Temora  P.,  A.,  H.,  and  I.  Association  ...         ...  A.  D.  Ness 

Burrowa  P.,  A.,  and  H.  Association W.Burns 

Holbrook  P.,  A  ,  and  H.  Society  J.  S.  Stewart 

Queanbeyan  P.,  A.,  H.,  and  I.  Association  (Annual  J.  G.  Harris 
Horse  Parade  and  Sheep  Dog  Trials.) 

Canowindra  P.,  A.,  and  H.  Association         H    M.  Brown      ,. 

Henty  P.  and  A.  Society  H.L.Yates 

Murrumburrah  P.,  A.,  and  I.  Association      J.  A.  Foley 

Wyalong  District  P.,  A.,  H.,  and  I.  Association      ...  T.  A.  Smith 
Y'ass  P.  and  A.  Association        ...         ...         ...         ...  E.  A.  Hickey 

Junee  P.,  A.,  and  I.  Association  T.C.Humphreys. 

Narromine  A.  H.  and  P.  Society  C.  K.  Skinner      .. 

Ardlethan  and  District  P.  and  A.  Society      W.  J.  Nixon 

Deniliquin  P.  and  A.  Society P.   Fagan 

Eugowra  P.,  A.,  and  H.  Association R.  A.  Douglas     .. 

Hay  P.  and  A.  Association         ...         ...  G.  S.  Camden 

Miilthorpe  A.  and  H.  Association         ...         ...         ...  C.  J.  E.  Hawken 

Tweed  River  A.  Society  (Murwillumbah)       T.  M.  Kennedy  .. 

Lismore  A.  and  P.  Society         H.  Pritchard 

1919. 

Albion  Park  A.,  H.,  and  I.  Association  H.  G.  Fraser 

Kiama  Agricultural  Society       G.  A.  Somerville. 

Dapto  A.  and  H.  Society  F.  James 

Shoalhaven  A.  and  H.  Association  (Nowra) H.  Ranch 

Manning  River  A.  and  H   Association  ...         ...  L.  Plummer 

UUaduUa  A.  aud  H   Association  (Milton)      R.F.Cork 

Yanco  Irrigation  Area  A.  Society  (Leeton)    ...         ...  T.  H.  Hogan 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent   . 

Inverell  P.  and  A.  Association  ...         ...         J.  T.  Dale 

Newcastle  A.,  H.,  and  I.  Association E.  J.  Dann 

Tenterfield  P  .  A.,  and  M.  Society        R.  S.  Smith 

Tumut  A.  and  P.  Association T.E.Wilkinson. 

Cootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G  A.  Priest 

Goulburn  A.,  P.,  and  H.  Society  H.  C.  Fraser 

Tumbarumba  and  Upper  Murray  P.  and  A.  Society...  W.  R.  Figures     . 

Mudgee  A.,  P.,  H.,  and  I.  Association  E.  .1.  Hannan 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ...  A.  McAi-thur 

Oobargo  A.,  P.,  and  H.  Society  T.  F.  Kennelly    . 

Crookwell  A.,  P.,  andH.  Society P.R.Marks 

Macleay  A.,  H.,  and  I.  Association  (Kempsey)         ...  E   Weeks... 
Hunter  River  A.  and  P.  Association  ..    E.  H.  Fountain  . 


Date. 
.Sept.  10,  11 
.     „     10,  11,  12 
.     „     17,  18 

M     17,  18 
.     »     17,  18 
.     „     17,  18,  19 
.     ,,     19,  20 
.     „     19,20 

„     21 

„  24,  25 

■     ,,  24,  25 

.     ,,  24,  25 

.     ,,  24,  25 

.     „  26,  27 

,  Oct.  1,  2 

.     ,,  1,  2 


„     2 

,,     9,  10 

,,     23 
Nov.  U,  14 
,     „      20,21 


Camden  A.,  H.,  and  I.  Society  ...         ...         ..  ...  A   E.  Baldock 

Dungog  A.  and  H.  A=!sociation  ...         ...         ...         ...   W.  H.  Green 

Qairindi  District  P.,  A.,  and  H.  Association A.  Pountney 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Saw  kins 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Sonier 

Moree  P.  and  A.  Society  ...         ...         A.  U.  Ezzy 

Printed  and  published  b>  WILLIAM  APPLEa.\TE  G[TLLICK,  of  Sydney,  G  jvernment  Printer  an  i 
Publisher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 


.  Jan.  15,  16 
,.     „     25,27 
.     .,     31;Feb.  1 
,.  Feb.  1.3,  U 
..     ,,     19    20 
..     ,,     19,  2' 
,.     „     25,  26 
..     ,,     25,  26,  27 
,.     „     25,  26,  27 
,.     „    26, 27,  2S; 
March  1 
,.  Mar.  4,  5,  6 
..     ,,       5,  6 
■     .,     11.  12 
.     ,,     11,  12,  13 
.     „     13,  14,  15 
..     „     14,  15 
,.     ,,     IS,  19,  20 
,.     „    18.19,20, 

21 
,      „     19,20 
.     „     19,  20 
.     „     19,  20,  21 
..     ,,    26,27,28, 

29 

,  April  2,  *  4 

.     ,,     2,  3,  4 

.     ,,     2,  3,  4 

.     ,,     9,  10 

15-23 
'.  May  21,  22,  23 
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DEPARTMENT   OF    AGRICULTURE.   NEW    SOUTH    WALES. 


Imported    Clydesdale    Stallions. 


CLANDALE    (14628),    CS.B. 

Sire,  Allandale  {12418),  C.S.B  ,  by  Sir  Hugo. 
Ist  Dam,  May  Loi?an    21199;,  C.S  B.,  by  Prince  Robert  (7135',  C.S.B. 
,  2nd  Dam,  Haidee  ;2U98  ,  C.S.B.,  by  Prince  of  Wales  (673),  C.S.B. 

Srd  Dam,  Jess  of  Portlogan  !3145),  C.S.B.,  by  Lofty  (160),  C.S.B. 
4tli  Dam,  Kato,  by  Hercules  (378),  C.S.B. 

Clandale  was  awarded  Fikst  Prize  at  the  Northern  Show  at  Aberdeen,  Scotland,  in  1912} 
and  in  1918  was  awarded  the  £100  Championship  Prize  at  the  Royal  Show,  Sydney. 


ROYAL   WARDEN    (16045),    C.S.B. 

Sire,  Everlasting  (11331),  C.S.B.,  by  Baron's  Pride  ^9122),  C.S.B. 
1st  Dam,  Gem  of  Craijj \vi)lie  (21597),  C.S.B.,  by  Prince  of  Thomas  (16262),  C.S.B. 
2nd  Dam,  Lady  Edit*i  of  Craigwillie  (156-'7),  C.S.B.,  by  Prince  Currachan  (8151),  C.S.B. 
Srd  Dam,  Jean  of  Northfield  (18564),  C.S.B.,  by  Star  of  the  North  (24S5),  C.S.B. 
4th  Dam,  Cowdeu  Jean  (19435),  C.S.B.,  by  Clydesdale  Jock  (1415),  C.S.B. 

Royal  Warden  was  awarded  First  and  Champion  Prizes  by  the  Royal  Agricultural  Society 

of  England  as  a  3-year-old. 


A  limited  number  of  approved  mares  can  be  taken  to  these  horses.  *  Fee, 
£5/5/-  per  mare;  or  any  number  over  two  from  the  same  owner^  £4/4/-  each. 

Agistment,  2s.  6d.  per  week  per  mare.  Good,  secure  paddocks,  but  no 
responsibility  taken. 

For  Jurther  particulars  apply  to — 

The  MANAGER, 
North   Bangaroo   Stud  Farm,   Canowindra, 
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2nd  October,  1918. 
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TESTIIVIONY. 

It  cannot  be  expected  that  the  Maker's  assertion  that  a  particular  machine  is  tlic  best  will  carry 
conviction  unless  this  a'sscrtion  is    backed  up  by  the  experience  of  actual  users. 
\'\'e  claim  that 

JELBART'S  CRUDE  OIL  TRACTOR 

reduces  production  costs  by  at  least  30  per  cent.;  that  by  consuming  Crude  Oil  it  operates  at  the 
absolute  minimum  of  fuel  cost,  and  that  it  is  invaluable  for  all  classes  of  work  requiring  pow  r 
for  hauling,  ploughing,  harrowing,  chatt-culting,  drilling,  cultivating,  harvesting,  pumping, 
shearing,  sawing,  road  rolling,  &c. 

Test  monials  from  users  all  over  the  Commonwealth  convincingly  substantiate  these  claims, 
riease  write  for  printed  list  showing  the  experiences  of  actual  users,  together  with  description 
and  price  of  this  Australian-made  Tractor,  which  can  be  obtained  in  sizes  8  and  12,  equivalent 
in   hauling  power  to  a  continuous  strain  at   the  draw-bar  of   eight  or   twelve  average  horses 
respectively. 

Mr.  A.  K.  L.w'CE,  of  Armytago,  writes  : — 

"  Ro.^eneath,"  Armvtage,  V'ic, 
BEATS  THE  HORSES.  27th  March,     ijrS. 

Dear  Sirs, 

I  hereby  send  you  testimonial    for    the    eight    horse-power    Tractor    which    I 
bought  from  you  on  the  3rd  April,  1916. 

I  have  been  ploughing  every  year  with  the  Tractor.  She  is  pulling  five  furrows  where 
the  soil  is  hard  and  stiff,  and  in  loose  soil  she  is  pulling  eight  furrows.  She  is  practically 
doing  ten  horses'  work  in  the  ploughing  time.  With  the  five  furrows  here  average  is 
y\  acres  per  day,  and  her  cost  for  fuel  is  very  light,  both  for  cutting  and  ploughing.  She 
has  cost  me  practically  nothing  for  repairs  in  the  two  years.  It  is  a  great  deal  cheaper 
to  plough  with  the  Tractor  than  with  a  team  of  horses. 

I  am  that  well  satisfied  with  the  way  she  does  her  work  that  I  will  never  be  without  one 
on  the  farm.     No  matter  what  work  you  put  her  to  on  the  farm  she  beats  the  horses. 

Yours  faithfully,       (Signed)         A.  K.  LANGE. 

TERMS  MAY  BE  ARRAN'GED  TO  MEET  THE  REQUIREMENTS  OF  ANY  PURCHASER. 

JELBARTS  PROPRIETARY  LIMITED, 

ENGINEERS 


_M.>krrs  of  Crude  Oil  Tractor?,  Crude  Oil  Road  Rollers,  Suction  Gas  Engines, 
"and  Generators  from  6  to  80  h.p..  Crude  Oil  Engines  from  3  to  30  h.p. 


HEAD    OFFICE    AND    WORKS 

Ballarat,  YictoiMa. 

AND  AT  MELBOURNE  AND  BRISBANE 


SYDNEY    OFFICE: 
Cliallis  House,  3Iartiii  Place,  Sydiicj. 
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The  Grain  Sorghums* 


E.  BKEAKWELL,  B.A.,  B.Sc,  Agrostologist. 

All  sorgliums  were  at  first  supposed  to  be  derived  from  a  wild  fipecies  of 
grass,  viz.,  Andropogon  lialepensis,  of  which  Johnson  grass  is  a  typical 
representative.  The  underground  creeping  rootstocks  of  Johnson  grass, 
however,  and  its  perennial  character,  make  it  extremely  difficult  to  reconcile 
it  with  our  annual  sorghums.  Sudan  grass,  which  is  really  half  a  grass 
and  half  a  sorghum,  appears  more  closely  related  to  the  sorghums;  and  it 
seems  more  feasible  to  believe  that  the  sorghums  have  been  derived  from  a 
wild  species  of  grass,  such  as  Sudan  grass,  than  from  such  a  plant  as  Johnson 
grass. 

Sorghums  have  been  known  and  cultivated  almost  from  time  immemorial, 
and  Egyptian  records  of  this  class  of  fodder  plants  have  been  discovered, 
dating  as  far  back  as  2500  B.C.  At  the  present  time  sorghums  are 
grown  for  one  of  three  pvirposes — for  forage,  for  grain,  or  for  brush.  In 
early  times,  however,  it  was  the  grain  sorghums  which  were  mostly  grown. 
This  was  probably  due  to  the  fact  that  the  seed  was  one  of  the  chief  sources 
of  diet  of  mankind,  just  as  it  is  at  present  among  many  of  the  native  tribes 
of  Africa.  As  civilization  progressed  and  social  conditions  changed,  the 
use  of  the  grain  as  an  article  of  man's  diet  diminished,  and  for  a  consider- 
able period  the  cultivation  of  the  grain  sorghums  was  not  encouraged. 
Especially  was  this  so  because  the  stems  were  not  considered  the  best  form 
of  animal  forage,  owing  to  their  pithy  contents,  and  much  better  results 
could  be  obtained  from  the  saccharine  sorghums.  Of  late  years,  however, 
certain  characteristics  have  been  discovered  amongst  the  grain  sorghums 
which  are  highly  important  in  the  economy  of  farming,  particularly  in  dry 
areas.  These  are — (1)  their  ability  to  set  grain,  sometimes  in  large  quan- 
tities, under  very  adverse  conditions;  (2)  the  nutritive  quality  of  the  grain; 
and  (3)  the  remarkable  drought-resisting  properties  of  the  plants. 

There  are  four  varieties  of  grain  sorghums  of  economic  importance,  viz., 
Kafir,  Milo,  Feterita,  and  Kaoliang. 

The  History  of  Several  Varieties. 

The  Kafir  grain  sorghums  were  at  first  thought  to  be  native  only  to  the 
extreme  southern  portions  of  Africa,  but  of  late  years  indigenous  varieties 
have  been  discovered  as  far  north  as  Rhodesia.  They  have  probably  been 
grown  and  the  grain  used  as  feed  by  the  natives  (such  as  Kafirs)  from  the 
earliest  times.  Even  at  present  they  furnish  a  very  considerable  amount 
of  feed  to  the  African  tribes. 

Their  introduction  to  the  United  States  of  America  dates  back  to  about 
1875,  when  the  variety  known  as  White  Kafir  was  introduced.  Of  the  three 
varieties.  White,  Red,  and  Black  Hull  Kafir,  the  last-named  has  been  proved 
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to  be  the  best,  and  at  present  this  is  the  variety  which  is  mostly  grown 
throughout  the  States.  Some  75(>,000  acres  are  devoted  to  Kafir  in 
the  State  of  Kansas  alone. 

The  Kafir  type  was  probably  the  first  grain  sorghum  to  be  grown  in  this 
State,  although  the  first  reference  in  the  Agricultural  Gazette  (1892)  was  to 
the  Dhurra  type  (Milo).  At  the  present  time  Kafir  is  the  grain  sorghum 
best  known  among  farmers. 

The  origin  of  Milo  is  uncertain.  It  is  thought  that  it  came  from  Africa; 
but  all  varieties,  as  far  as  South  and  Central  Africa  are  concerned,  are 
very  much  unlike  Milo.  A  variety  grown  in  Egypt,  however,  and  known  as 
Yellow  Dhurra,  is  very  similar  to  it.  The  introduction  into  America  of  this 
sorghum  dates  back  as  far  as  1885,  and  it  was  probably  not  long  after  this 
that  it  was  introduced  into  Australia.  For  many  years  it  was  grown  in  this 
State  as  Milo  maize,  sometimes  as  Yellow  Milo  maize,  although  there  is  no 
connection  whatever  between  the  sorghum  and  ordinary  maize.  When  seed 
was  obtained  from  Egypt  it  was  often  grown  under  the  same  name  as  in 
that  country,  such  as  Dhurra,  Yellow  Dhurra,  &c.  Thus  a  confusion  of 
terms  between  Dhurra  and  Milo  has  arisen,  whereas  in  many  cases  the 
two  are  identical. 

The  cultivation  of  Milo  in  this  country  has  diminished  to  a  considerable 
extent.  This  is  probably  due  (1)  to  failure  to  appreciate  the  nutritive 
quality  of  the  grain ;  and  (2)  the  pendent  or  "  goose-neck  "  seed  lieads,  a 
characteristic  which  has  been  entirely  eliminated  during  late  years  as  the 
result  of  selection  and  acclimatisation. 

Feterita  is  one  of  the  newest  varieties  of  grain  sorghums.  It  is  a  white 
dhurra  variety  of  North  Africa,  but  should  not  be  confused  with  the  old 
white  dhurra  type  known  as  Egyptian  or  Jerusalem  corn  and  native  to  the 
Barbary  States.  Feterita  appears  to  be  a  native  of  the  Sudan.  In  that 
country  the  seeds  are  of  a  greyish  tint,  but  are  much  whiter  when  grown 
in  the  United  States.  There  is  no  doubt,  however,  that  the  seeds  of  the 
plants  grown  in  this  State  are  more  greyish  than  pure  white. 

In  America,  Feterita  is  quite  a  recent  introduction.  Although  first  im- 
ported in  1901,  it  was  not  particularly  noticed  until  1912,  when,  with  a 
rainfall  of  15  inches  for  the  year,  it  yielded  in  Texas  58  bushels  to  the 
acre.  Since  then  it  has  maintained  its  reputation  as  one  of  the  best  grain- 
producing  sorghums  in  dry  districts,  and  on  this  reputation  it  has  been 
imported  into  this  State. 

Manchu  Kaoliang  is  probably  one  of  the  oldest  grain  sorghums  grown ; 
nevertheless  its  introduction  into  European  countries  is  quite  recent.  A 
very  complete  description  of  this  variety  was  written  by  Carleton  Ball,  the 
American  Agronomist,  in  1913,  and  much  of  the  following  has  been  culled 
from  his  bvilletin. 

The  Kaoliangs,  Ball  says,  comprise  a  grovip  of  grain-producing  sorghums 
only  recently  introduced  into  cultivation.  They  are  native  to  Eastern 
Asia,  and  are  the  only  sorghums  found  there.  The  Chinese  name  is 
"  Kaoliang,"    meaning   literally   tall   millet,    and   pronounced    "  kowliang." 
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Among-  the  names  applied  to  this  sorghum  by  Europeans  in  the  East  are 
Tall  Millet,  Great  Millet,  Large  Millet,  Giant  Millet,  False  Millet,  and 
Earbadoes  Millet.  It  is  probable  that  this  group  of  sorghums  was  originally 
brought  from  China  into  India;  but  this  introduction  took  place  many 
centuries  ago,  and  the  forms  as  we  find  them  to-day  in  China  and  Man- 
churia probably  vary  considerably  from  the  original  importations. 

Kaoliang  sorghum  is  probably  the  principal  crop  grown  in  Manchuria, 
but  .it  is  also  cultivated  largely  throughout  China,  and,  to  a  small  extent, 
in  Japan.  In  Manchuria  every  part  of  the  plant  is  utilised — the  seeds  for 
grain  and  wine,  the  stalks  for  fuel,  laths,  fences,  baskets,  &c.,  the  leaves  for 
fodder,  and  even  the  roots  are  used  for  fuel.  In  Japan,  Kaoliang  is  prin- 
cipally grown  as  a  windbreak. 

The  official  introdiiction  of  Kaoliangs  into  America  commenced  in  1898, 
and  many  varieties  have  been  tested.  Of  all  the  types  Manchu  Brown 
Kaoliang  appears  to  have  given  the  best  results,  and  it  was  this  type  which 
was  imported  into  New  South  Wales  three  years  ago. 

Classification  of  the  Grain  Sorghums. 

The  four  grain  sorghums  at  present  growing  in  this  State  may  be  dis- 
tinguished from  each  other  in  accordance  with  the  following  table : — 


Varietj'. 

Leaf  Growth. 

Stems. 

Heads. 

Seed. 

Order  in 

which  they 

mature. 

Kafir        ... 

Abundant . . . 

Thick,    juicy,    and 
slightly  sweet. 

Long  and  fairly 
large. 

White,     com- 
paratively 
small,     with 
black  hulls. 

4 

Feterita  ... 

Fair 

Thick,   inclined  to 
tiller  ;    juicy    in 
youngstages,  but 
becoming    pithy 
on    maturity  ; 
juice  not  sweet. 

Plump      and 
compact. 

Large,  greyish 

2 

Milo 

Fair 

Of  medium  thick- 
ness,    juicy     in 
youngstages,  but 
becoming    pithy 
on  maturity. 

Compact,  very 
heavy. 

Yellowish 
brown,  large. 

5 

Kaoliang.. 

Sparse 

Thin     and     long; 
always  pithy. 

Loose  to  scmi- 
compac  t  ; 
light. 

Brownish 

1 

Where  confiision  may  ai-ise. — In  Kafir  and  Feterita  the  seeds  are  whitish 
in  tint.  In  Kafir,  however,  the  leaf  grow1;h  is  very  abundant,  the  heads  are 
generally  long,  the  seed  is  small,  and  the  plant  retains  its  sap  right  to 
maturity.  In  Feterita  the  heads  are  much  more  compact,  and  the  stems 
become  slightly  pithy  as  the  plant  reaches  maturity.  The  seed  also  is  much 
larger,  not  so  round  in  shape  as  Kafir,  with  a  bluish  tint,  and  generally 
marked  with  irregular  concentric  lines. 
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In  Milo  and  Kaoliang  the  seeds  are  somewhat  alike  in  colonr,  both  being- 
of  a  brownish  tint,  but  that  is  as  far  as  the  resemblance  goes.  The  plants  of 
Kaoliang  are  taller  and  contain  much  more  pith  than  the  Milo,  while  the 
heads  of  the  latter  are  much  more  compact,  and  the  seeds  far  heavier  than 
those  of  Kaoliang.  The  black  hull  of  the  Kaoliang  seed,  too,  is  very 
characteristic. 

Manchu  Kaoliang  can  often  be  confused  with  Planter's  Friend,  as  far  as 
outward  appearances  are  concerned.  The  distinction,  of  course,  is  mfide 
clear  by  the  saccharine  sap  of  Planter's  Friend  and  the  non-saccharine 
pithy  character  of  Kaioliang.  The  seeds  of  Kaoliang  also  se^parate  much 
more  easily  from  the  hull  than  do  the  seeds  of  the  other. 

Results  of  Experiments  in  New  South  Wales. 

Kafir. — Although  Kafir  has  in  the  past  been  the  principal  grain  sorghum 
grown  in  this  State,  few  data  were  available  as  to  yield  and  habits  of 
growth  until  comprehensive  experiments  were  conducted  by  the  Depart- 
ment, commencing  three  years  ago.  It  has  been  tried  at  Hawkesbury  Agri- 
cultural College,  and  at  Cowra,  Yanco,  Nyngan,  and  Wagga  Experiment 
Farms.  It  stands  out  prominently  amongst  the  grain  sorghums  for  its 
very  leafy  growth,  and  more  succulent  appearance  in  general.  The  seed 
germinates  very  satisfactorily  under  moist  conditions;  but  the  growth  is 
comparatively  slow  throughout  the  growing  period,  and  in  this  respect  it 
is  easily  left  behind  by  the  other  sorghums.  Kafir  possesses  good  drought- 
resisting  properties,  and  the  leaf  growth  will  remain  green  for  a  lonu- 
period.  This  characteristic  was  particularly  noted  by  the  Experimentalist  at 
Nyngan  in  the  season  1915-16,  which  was  very  dry,  when  it  was  reported  as 
retaining  its  verdure  the  longest. 

Kafir  has  not  succeeded  yet,  in  any  season,  in  setting  seed  at  Cowra  and 
ISTyngan  Experiment  Farms.  At  Yanco  Experiment  Farm,  under  irriga- 
tion, however,  and  at  Hawkesbury  Agricultural  College,  with  a  good  rain- 
fall, some  high  yields  of  grain  have  been  produced.  At  Yanco  yields  as 
high  as  120  bushels  per  acre  can  be  obtained,  while  at  the  College  it  has 
yielded  44  bushels  against  40  of  Milo. 

There  is  very  little  to  choose  between  the  fodder  yields  of  Kafir  and  those 
of  Feterita  and  Milo,  when  grown  inland  under  irrigation  or  in  the  coastal 
districts.  Yields  at  Cowra  were  4  tons  13  cwt.  against  4  tons  4  cwt.  of 
Milo,  while  at  the  College  it  produced  10  tons  1  cwt.  against  9  tons  4  cwt. 
of  Milo. 

Kafir  is  the  slowest  of  all  grain  sorghums  to  mature.  In  the  interior  it 
does  not  even  show  signs  of  flower  until  the  others  have  almost  matured 
Their  grain,  while  at  the  College  in  1916-17  the  figures  given  for  maturing 
T/ere — Kafir  112  days,  Milo  98  days,  Feterita  91  days,  Kaoliang  75  days. 

Owing  to  its  inability  to  set  grain  in  the  interior,  Kafir  must  be  dis- 
carded as  a  grain-producing  sorghum  for  those  parts.  The  increase  in 
fodder  yields  over  those  of  Milo,  Feterita  and  Kaoliang  is  also  too  slight  to 
justify  its  growth  for  this  purpose  alone.  Under  irrigation  it  has  so  far 
succeeded  best  of  all  the  grain  sorghums  in  yield  of  grain,  although  there 
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are  strong'  indication^i  tliat  IMilo,  as  it  i^  improved  in  course  of  time  by 
selection,  will  outyield  it.  On  the  coast,  Kafir  has  proved  undoubtedly  the 
most  successful  of  all  the  grain  sorghums  up  to  date.  In  coastal  districts, 
however,  the  grain  sorghums  have  maize  to  contend  with  from  a  grain- 
producing  point  of  view;  and  it  is  only  in  districts  where  dry  summer  spells 
are  fairly  frequent,  such  as  parts  of  the  South  Coast,  that  it  can  ever  hope 
to  compete  v.ith  maize.  From  a  fodder  point  of  view  much  better  results 
are,  as  a  rule,  obtained  from  the  saccharine  sorghums,  such  as  Planter's 
Friend  or  Amber  Cane,  although  the  fungus  which  is  rampant  in  the  leaves 
of  the  sweet  sorghums,  and  which  is  absent  from  Kafir  corn,  will  probably 
be  a  matter  for  consideration  in  some  districts.  Some  farmers  are  of  the 
opinion,  even  now,  that  it  pays,  on  account  of  this  fungus,  to  grow  Kafir 
in  preference  to  Planter's  Friend. 

Milo. — Although  ]\rilo  has  been  grown  from  time  to  time  in  this  State, 
few  data  are  available  as  to  its  success,  and  it  has  never  been  taken  up  to 
any  extent.  Experiments  were  first  carried  out  on  a  systematic  scale  four 
years  ago,  and  since  then  selection  and  acclimatisafion  have  eliminated,  to  a 
considerable  extent,  the  objectionable  features  noticed  in  the  first  year's 
crop,  viz.,  its  goose-neck,  pendent  heads,  and  the  small  yield  of  the  seed 
crop.  The  Milo,  as  it  is  grown  to-day  at  the  Experiment  Farms  and  in 
farmers'  experiment  plots,  is  far  different  from  and  superior  to  the  Milo  of 
four  years  ago. 

Milo  has  been  grown  at  Xyngan,  Cowra,  Wagga,  Bathurst,  and  Yanco 
Experiment  Farms,  at  Tlawkesbury  Agricultural  College,  and  on  farmers' 
•experiment  plots. 

The  germination  of  Milo  seed  has  always  been  uniformly  good,  and  it  is 
not  as  sensitive  to  cold  soils  as  is  Feterita  seed.  N'ext  to  Kaoliang,  it  is  the 
most  rapid  grower  of  all  the  sorghums.  Tillering  takes  place  when  the 
plants  are  removed  some  distance  apart,  and  under  such  conditions  the  ero]) 
sets  its  seed  irregularly.  The  plant  itself  is  fairly  drought-resistant,  but 
the  grain  yield  is  seriously  affected  by  adverse  conditions.  Unlike  Feterita, 
the  heads  will  not  hold  out  until  favourable  conditions  arise,  and  if  the 
season  is  a  liarticularly  dry  one  the  yield  is  light.  Xo  amount  of  rain  after 
the  heads  have  once  formed  appears  to  increase  the  yield  to  any  extent.  It 
must  be  noted,  however,  that  it  requires  little  moisture  to  produce  a  good 
grain  crop,  and  in  this  respect  Milo  is  one  of  our  best  sorghums. 

In  all  cases,  with  the  exception  of  farmers'  experiment  plots  at  Wee  Waa 
and  Inverell,  Milo  has  consistently  given  higher  yields  than  any  of  the 
other  grain  sorghums.  The  seed  is  always  bright,  plump,  and  heavy,  and 
particularly  characterised  bj'  the  long  period  it  will  hold  on  to  the  head 
after  maturity.  This  factor  is  distinctly  advantageous  in  the  harvesting 
of  the  crop. 

As  a  rule  Milo  produces  more  fodder  than  Feterita  or  Kaoliang,  but  not 
so  much  as  Kafir.  In  the  western  districts,  without  irrigation,  it  will  yield 
up  to  4  tons  of  green  fodder  per  acre,  while  under  irrigation  it  will  reach 
iis  high  as  9  tons  per  acre. 
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Milo,  as  a  rule,  matures  later  than  Feterita  or  Kaoliang ;  but  as  earliness  in 
maturity  is  a  desirable  factor,  selection  is  being  carried  out  with  a  view  to 
modifying  it  in  this  respect.  Up  to  date  Milo  is  the  best  grain  sorghum 
growing  in  the  western  districts  without  irrigation,  and  with  the  normal 
rainfall.  It  may  be  exceeded  in  certain  seasons  by  Feterita  or  even  Kao- 
liang; but  its  uniformity  in  growth,  its  capacity  for  setting  a  heavy  crop 
with  a  small  rainfall,  and,  lastly,  the  superior  nutritive  qualities  of  the  grain 
render  it  most  attractive,  and  perhaps  best  adapted  to  the  larger  portion  of 
our  semi-arid  districts. 

Feterita. — This  grain  sorghum  was  introduced  into  this  State  about  four 
years  ago.  It  has  been  grown  at  Cowra,  Nyngan,  Bathurst,  Wagga,  and 
Yanco  Experiment  Farms,  at  Hawkesbur;s'  Agricultural  College,  and  on 
several  farmers'  experiment  plots.  The  seed  of  Feterita  must  be  sown  in 
warm  soil  if  a  good  germination  is  desired.  Failures  have  been  recorded  by 
sowing  in  cool  wet  soils,  and  it  is  the  most  sensitive  in  this  respect  of  all  the 
sorghums.  Good  seed  has  a  high  germinating  capacity;  the  1917-18  seed 
when  tested  gave  a  98  pe»  cent,  vitality,  and  an  excellent  stand  is  therefore, 
assured  under  favourable  conditions.  Feterita  is  rather  slow  in  the  first 
stages  of  growth,  and  the  plants  are  inclined  to  tiller  to  a  considerable 
extent.  Whether  this  is  advantageous  or  otherwise  has  not  yet  been  de- 
cided. If  the  crop  is  desired  for  both  fodder  and  grain  the  tillering  may 
be  a  distinct  advantage,  but  it  leads  somewhat  to  irregularity  in  the  matur- 
ing of  the  grain.  Although,  as  a  rule,  Feterita  flowers  later  than  Milo  it 
matures  its  seed  very  quickly,  and  can  generally  be  harvested  before  Milo. 
In  farmers'  experiment  plots  at  Inverell  and  Wee  Waa  it  matured  its  grain 
even  before  Kaoliang. 

Feterita  is  an  excellent  sorghum  to  tide  over  dry  spells,  both  the  stems 
and  heads  holding  on  remarkably  well  until  favourable  conditions  arise  for 
the  grain  to  form  and  mature,  which  it  does  very  quickly.  It  matures  grain 
under  adverse  conditions  better  than  Milo,  but  not  as  well  as  Kaoliang.  At 
Cowra  and  Nyngan,  and  also  in  a  farmer's  experiment  plot  at  Tallewang, 
Milo  yielded  higher  than  Feterita,  but  in  plots  at  Wee  Waa  and  Inverell  in 
1917-18  it  outyielded  Milo  (40  bushels  against  30  in  the  first  case  and  by  24 
against  21  in  the  second).  Generally  speaking,  yields  varying  from  20  to 
30  bushels  should  be  obtainable  in  most  parts  of  the  Eiverina.  At  jSTyngan. 
Feterita  has  yielded  less  than  Milo  and  more  than  Kaoliang,  and  at  Cowra 
less  than  both.  Generally  speaking,  owing  to  the  limited  height  of  the 
plant,  which  is  much  less  than  Milo  and  Kaoliang,  it  can  hardly  be  expected 
to  produce  as  much  fodder  as  the  other  grain  sorghums ;  but  it  is  very  quick 
in  matiirity,  being  at  least  second,  and  sometimes  first,  of  all  the  sorghums. 
This  is  an  important  factor  in  dry-farming  districts,  and  one  which  is 
always  kept  in  view  in  the  process  of  selection.  Feterita  is  one  of  our  most 
promising  grain  sorghums  for  the  interior,  and  its  value  should  be  con- 
siderable as  a  summer  grain-producing  crop.  Its  ability  to  set  seed  under 
adverse  conditions  renders  it  superior  to  Kafir,  and  its  heavy  seed  heads 
make  it  superior  to  Kaoliang.  It  can  only  be  equalled  or  excelled  in  most 
parts  by  Milo. 
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Kaoliang. — This  sorghum  was  not  known  in  Xew  South  Wales  until  it 
was  introduced  four  years  ago.  It  has  been  tried  in  the  same  localities  as 
the  others  with  the  addition  of  farmers'  experiment  plots  at  Casino  and 
Milton,  and  also  at  Grafton  and  Glen  Innes  Experiment  Farms. 

Kaoliang  is  easily  the  most  rapid  grower  of  all  the  sorghums.  Its  seed 
always  germinates  satisfactorily,  even  in  such  cold  soils  as  Glen  Innes,  and 
it  is  the  first  to  appear  above  ground.  As  a  rule  it  grows  to  a  good  height, 
with  thin  stems  and  not  much  leaf.  It  does  not  tiller  or  sucker  in  any  way. 
Its  roots  are  weak,  and  strong  winds  play  havoc  with  the  mature  crop, 
levelling  it  to  the  ground  in  all  directions.  Hilling-up  will  eliminate  this 
defect  to  a  considerable  extent. 

Kaoliang  is  the  most  drought-resistant  of  all  our  sorghums,  even  more  so 
than  Kafir,  inasmuch  as  it  will  not  fail  to  set  seed  under  the  most  adverse 
conditions.  At  Nyngan  in  the  season  1915-16,  which  was  extremely  dry, 
35  per  cent,  of  the  plants  had  flowered  and  set  seed  before  any  of  the  other 
sorghums  showed  any  tendency  to  do  so. 

The  seed  yields  have,  up  to  the  present,  been  extremely  small  on  the 
coast,  as  well  as  with  and  without  irrigation  in  the  interior.  The  plants 
set  seed  very  readily,  and  produce  big  heads,  but  the  seed  is  very  light,  and 
the  yields  suft'er  in  consequence.  The  highest  yields  have  been  15  bushels  to 
the  acre  at  Nyngan  and  30  bushels  on  the  coast.  These  yields  are  above  the 
average;  but  there  is  a  strong  probability  that  by  selecting  for  compact 
heads  the  seed  yields  will  be  considerably  increased. 

The  thin  stems  and  sparse  leaves  seriously  affect  the  fodder  yields  of 
Kaoliang.  Nor  is  that  all:  the  stems  are  extremely  pithy,  and  practically 
negligible  from  a  feeding  point  of  view.  Yields  of  3  tons  per  acre  have 
been  obtained  from  it  in  the  interior. 

Kaoliang  is  easily  the  quickest  maturing  grain  sorghum  we  have.  At 
Hawkesbury  Agricultural  College  it  matured  in  75  days  as  against  112  days 
for  Kafir. 

This  sorghum  possesses  two  characteristics  which  render  it  extremely 
useful  under  certain  conditions.  These  are  (1)  its  quick  maturing  habits, 
and  (2)  its  drought  resistance  and  capacity  for  setting  seed  under  the  most 
adverse  conditions.  Another  feature,  of  slightly  less  importance,  is  its 
ability  to  set  seed,  even  when  the  season  is  very  wet.  The  rain  does  not 
appear  to  drown  the  pollen  as  in  the  other  sorghimis.  Under  normal  con- 
ditions it  is  very  inferior  to  Milo  and  Feterita ;  but  the  presence  of  such 
characteristics  outlined  above,  combined  with  the  possibility  of  considerably 
increasing  the  grain  yield  by  selection,  may  eventually  I'ender  it  of  great 
importance  in  our  semi-arid  districts. 

Fodder  Value  of  Grain  Sorghums. 

Mr.  K.  Goodsir,  Experimentalist  at  the  Women's  Training  Farm,  Cowra, 
reports  as  follows : — 

FeteHta. — In  the  green  stage  stock  appeared  to  eat  the  sub-acid  growth 
eagerly. 


692  Agricultural  Gazette  of  N.S.}V.  [Oct.  2,  1918. 


Standard  Milo,  in  the  green  stage,  possesses  practically  the  same  value  as 
Feterita,  but  does  not  have  as  much  leaf  growth  to  stem  as  this  variety.  Also 
sub-acid  in  taste. 

Mancliu  Kaoliang  was  not  popular  with  stock  at  any  stage  of  its  growth^^ 
the  stems  being  woody  and  juiceless,  with  a  minimum  leaf  gT0\t'th.  In  the 
dry  stage  (after  threshing)  stock  appeared  to  relish  the  heaps  of  Feterita 
and  Milo  to  the  same  extent,  but  Manchu  Kaoliang  was  altogether  discarded. 

Value  of  Grain  Sorghums  for  Cowra. — From  the  results  obtained  at  the 
farm  they  should  be  a  very  suitable  and  valuable  crop,  not  only  to  the 
farmer  of  this  district,  but  in  all  places  where  the  rainfall  is  too  low  for  the 
growing  of  maize.  The  nutritive  value  of  these  grain  sorghums  is  very 
little  under  that  of  maize;  and  again,  they  do  better  in  poorer  soil  and  resist 
frosts  better  than  the  latter.  Then  again,  Milo  and  Feterita  are  of  value  to 
the  farmer  as  stock  feed.  They  are  sub-acid  in  taste  and  remain  green 
right  up  to  harvest.     They  should  make  good  ensilage. 

General  Remarks  on  Grain  Sorghums. 

Time  of  Sowing. — Kaoliang  can  be  sown  earlier  than  the  others,  owing 
to  the  fact  that  it  is  not  nearly  as  sensitive  to  cold  conditions.  Feterita 
must  haA'e  fairly  warm  soil  if  a  satisfactory  stand  is  required.  If  it  is 
desired  to  sow  the  four  varieties  at  one  time,  this  can  be  done  early  in 
October  in  the  western  and  north-western  districts,  while  on  the  Central 
Slopes  and  Riverina  it  would  be  better  to  wait  until  late  in  that  month. 

Bate  of  Sowmg. — Just  the  exact  amount  of  seed  to  sow  per  acre  in 
different  districts  is  still  under  investigation.  Two  factors  must  be  con- 
sidered, viz.,  (1)  that  the  plants  must  not  be  too  crowded  in  semi-arid  dis- 
tricts if  they  are  to  gather  sufficient  moisture  for  their  development;  and 
(2)  that  by  spacing  too  far  apart  in  the  rows,  tillering  is  encouraged,  which 
results  in  irregularity  in  the  ripening  of  the  seed — a  distinct  drawback  as 
far  as  harvesting  is  concerned.  It  has  been  noticed  at  Nyngan  that  any 
space  of  over  9  inches  tends  to  produce  tillering.  At  present  4  to  6  lb.  of 
seed  per  acre  in  rows  3  feet  to  3^  feet  apart  seems  to  give  good  results,  and 
for  the  time  being  this  rate  of  seeding  is  recommended,  though  it  is  quite 
possible  that  as  a  result  of  experiments  this  rate  will  be  modified.  Under 
irrigation  a  heavier  seeding  can  be  given. 

Cultivation. — Inter-row  cultivation  is  absolutely  essential.  It  serves  two 
purposes,  viz.,  suppression  of  weed  growth  and  improvement  of  the  moisture- 
holding  capacity  of  the  soil.  Just  as  in  maize-growing,  good  yields  cannot 
be  expected  if  the  cultivation  is  neglected.  All  the  grain  sorghums,  with 
the  exception  of  Kaoliang,  are  very  slow  in  their  early  stages  of  growth, 
and  can  easily  be  smothered  by  weeds  unless  cultivation  is  carried  out,  which 
should  be  deep  at  first,  but  less  so  as  the  crop  grows,  or  the  root  system  is 
injured. 

When  to  Harvest. — The  right  time  to  harvest  depends  on  the  manner  in 
which  the  crop  is  to  be  fed  to  stock.  If  it  is  desired  to  feed  it  whole— stem, 
leaves,  and  grain— it  should  be  cut  when  the  seed  is  in  the  firm  dough  stage. 
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The  flag  will  remain  fairly  green  and  succulent  up  to  this  stage;  but  by  the 
tinje  the  grain  is  quite  ripe  the  stems  have  become  quite  pithy,  the  leaves 
dry  and  dropping  oft",  and  the  feeding  value  of  the  green  part  of  the  plant 
considerably  lessened.  If,  however,  only  the  grain  of  the  sorghums  is 
desired,  Milo  and  Feterita  can  remain  some  considerable  time  in  the  field 
without  much  deterioration  or  shedding  of  the  grain.  Kaoliang  is  the  only 
grain  sorghum  likely  to  shed  its  seed  if  not  harvested  shortly  after  it  is 
mature.  Heavy  rains,  however,  appear  to  seriously  affect  the  colour,  and 
possibly  the  feeding  qualities  of  the  grain  of  Milo  when  it  is  quite  mature. 

Method  of  Harvesting. — If  the  cutting  of  the  whole  crop  is  desired  it  will 
be  found  that  it  is  too  heavy  for  the  wheat  harvester,  and  a  machine  like 
the  maize  harvester  is  necessary.  Cutting  the  crop  by  hand  and  soiling  it 
like  maize  or  Planter's  Friend  is  neither  practicable  nor  desirable,  owing 
to  the  habits  of  the  plant. 

If  the  crop  is  grown  for  grain  only  there  are  dil^'ereut  ways  of  dealing 
with  it.  The  heads  can  be  cut  or  broken  by  hand,  as  are  the  cobs  in  maize, 
and  afterwards  heckled,  crushed,  or  fed  whole.  The  ordinary  grain-separator 
heckles  the  seed  from  the  heads  very  readily.  One  of  the  best  methods, 
however,  of  harvesting  the  heads  is  by  means  of  the  grain  header — a 
machine  after  the  style  of  the  wheat  header.  If  the  crop  is  a  uniform  one, 
the  wheat  header  could  itself  be  used  with  advantage.  If  the  cultivation 
of  the  grain  sorghums  is  to  be  carried  out  in  the  future  on  a  scale  similar 
to  that  of  mf.ize,  machines  like  these  will  become  essential. 

Methods  of  Feeding. — Grain  sorghums  can  be  fed  in  the  bundle  without 
threshing  the  seed,  or  the  grain  can  be  fed  alone.  If  fed  whole,  it  is  neces- 
sary to  cut,  bind,  and  stook  in  the  field.  Care  should  be  taken  not  to  place 
too  much  in  the  barn  at  a  time,  owing  to  a  tendency  to  develop  mouldiness. 
The  grain  is  much  more  digestible  when  fed  cracked  than  when  fed  whole. 
If  none  of  the  teeth  of  the  grain  separator  are  removed,  most  of  the  grain 
can  be  cracked  in  the  heckling  process. 

Nutritive  Qualities  of  the  Seed. — That  the  seed  of  grain  sorghums  has  a 
high  nutritive  content  has  been  proved  absolutely,  both  in  actual  feeding 
experiments  and  by  chemical  analysis.  This  nutritive  value  of  the  grain  is 
increased  by  feeding  with  a  leguminous  plant  such  as  lucerne.  The  value 
of  Kafir  has  been  found  to  be  only  slightly  less  than  that  of  maize ;  while  the 
official  analysis  of  the  grain  sorghums  in  this  State  showed  that  Milo  had  a 
higher  feeding  value  than  Kafir. 

Where  the  Grain  Sorghums  are  Valuable. — In  those  districts  where  maize- 
growing  is  impracticable  or  is  undertaken  with  a  risk,  nothing  better  could 
be  grown  than  the  grain  sorghums  as  a  summer  crop.  Even  on  the  Mur- 
rumbidgee  Irrigation  Area  it  is  quite  probable  that  grain  sorghums  will 
yield  better  and  produce  better  returns  than  maize,  if  they  were  used  as  they 
should  be.  The  value  of  good  summer  crops  to  the  mixed  farmer  is  of 
great  moment.  At  the  present  time  late  summer  and  early  autumn  are 
generally  critical  periods  for  the  sheep,  and  a  crop  of  grain  sorghums, 
ivhether  grown  for  ensilage,  hay.  or  grain,  would  be  of  considerable  assis- 
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tance.  Tariners  who  have  tried  these  sorghums  during  the  past  two  years 
all  speak  well  of  them;  and  when  minor  difficulties,  such  as  methods  of 
harvesting  and  feeding,  are  overcome  they  should  become  popular  and  be 
grown  much  more  extensively  than  at  present. 

Value  of  Selection  and  Acclimatisation. — It  would  be  difficult  to  find  a 
plant  that  will  improve  more  as  the  result  of  selection  and  acclimatisation 
than  either  Milo  or  Feterita.  The  improvement  over  each  preceding  year's 
crop  at  Nyngan  has  already  been  referred  to  in  this  Gazette,  and  last  season, 
1917-18,  with  a  rainfall  of  an  inch  less  than  the  previous  year,  both  Milo 
and  Feterita  yielded  4  bushels  to  the  acre  more  than  in  1916-17.  A  big- 
improvement  was  also  noticeable  at  Cowra,  although  no  exact  data  are 
available. 

There  were  several  objectionable  characteristics  in  Milo  when  first  grown. 
Amongst  these  were  (1)  goose-neck  or  pendent  heads;  (2)  free  stooling;  (3) 
free  branching;  (4)  absence  of  uniformity  in  height  and  size  of  the  plant. 
Goose-neck  heads  are  very  awkward  to  harvest,  and  also  ripen  more  un- 
evenly, owing  to  shading,  than  erect  heads.  Free  stooling  and  branching 
lead  to  irregular  ripening  of  heads,  as  they  do  not  all  seed  at  the  same  time. 
Absence  of  uniformity  in  size  of  plant  renders  harvesting  difficult,  and  also 
makes  threshing  awkward  if  the  latter  is  done  in  the  bundle.  Xow,  as  the 
result  of  selection,  the  goose-neck  or  pendent  heads  have  been  entirely 
eliminated  in  Milo  and  Feterita  at  the  Experiment  Farms,  while  free  stooling 
and  absence  of  uniformity  have  been  considerably  lessened.  Just  as  in  the 
case  of  maize,  the  farmer  growing  these  sorghums  can  continually  enhance 
the  value  of  his  crop  by  paying  attention  to  desirable  characteristics  and 
selecting  for  the  same.  To  avoid  free  stooling,  the  previous  remarks  con- 
cerning wide  spacing  in  the  rows  should  be  noted. 

Increase  in  Yield  hy  selection. — In  selecting  for  increase  in  yield  of  grain, 
compactness  and  fullness  of  head  should  be  chosen.  The  tendency  towards 
"  branching  "  in  the  head  should  be  severely  discouraged.  Milo  heads  will 
often  be  found  with  branches  at  the  base  of  the  head,  bearing  none  or  little 
seed.  These  should  always  be  discarded.  It  has  to  be  remembered  that  in 
growing  grain  sorghums  for  grain  the  height  and  size  of  the  plant  need 
not  be  taken  into  account.  Plants  bearing  the  largest,  most  compact  heads, 
should  be  chosen,  due  regard  being  paid  to  the  desirability  of  having  the 
height  and  size  of  the  plants  as  uniform  as  possible. 

Summary. 

Grain  sorghums  are  amongst  the  earliest  crops  cultivated,  dating  back 
as  far  as  2500  B.C.  The  grain  was,  at  one  time,  the  chief  source  of  diet 
amongst  the  human  population  of  the  earth.  The  principal  grain  sorghums 
of  economic  importance  are  Kafir,  Milo,  Feterita,  and  Kaoliang. 

Kafir  sorghum  is  a  native  of  South  Africa,  and,  until  just  lately,  has 
been  the  best  known  and  most  grown  in  European  countries. 

Milo  probably  originated  in  ISTorth  Africa.  .  It  is  only  quite  recently  that, 
its  cultivation  in  America  has  been  carried  out  to  any  extent. 
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Feterita  originated  in  the  Sudan,  and,  although  of  the  White  Dhurra 
type,  it  is  distinct  from  Egj-ptian  corn.  It  is  becoming  increasingly  popular 
in  the  United  States. 

Kaoliang  is  a  native  of  Eastern  Asia,  and  although  a  very  old  sorghum  it 
is  the  latest  arrival  in  America.  It  is  probably  the  principal  crop  grown 
in  Manchuria. 

Both  Feterita  and  Kafir  have  whitish  seeds,  and  Milo  and  Kaoliang 
brownish  seeds,  but  differences  in  the  stem  and  shape  of  heads  distinguish 
them  from  each  other. 

Kafir  produces  fair  fodder  yields,  but  no  grain,  in  semi-arid  districts.  It- 
is  the  slowest  maturing  of  all  the  sorghums  and  can  only  be  recommended 
under  irrigation  and  for  parts  of  the  coast. 

Milo  is  an  excellent  sorghum  for  semi-arid  districts  and  for  irrigated 
areas.    Yields  of  30  bushels  and  upwards  can  be  expected. 

Feterita  at  present  shows  a  tendency  towards  tillering,  but  in  all  other 
respects  equals  Milo. 

Kaoliang  produces  seeds  very  quickly  and  under  adverse  conditions,  but 
the  yields  are  generally  light. 

Grain  sorghums  are  admirably  adapted  as  summer  crops  in  those  semi- 
arid  districts  where  maize-growing  is  not  practicable.  Sow  4  lb.  to  6  lb. 
per  acre  in  October,  in  drills  to  allow  for  inter-row  cultivation. 

The  crop  can  be  harvested  or  fed  whole,  or  only  the  grain  utilised.  In 
the  former  case  a  special  machine  like  the  maize-harvester  is  necessary. 

It  is  better  to  feed  the  grain  cracked  than  whole.  The  process  of  heckling 
l)y  the  grain  separator  will  crack  most  of  the  grain. 

The  seed  has  a  high  feeding  value,  practically  equal  to  that  of  maize. 

Great  improvement  can  be  effected  by  selection  and  acclimatisation. 


XiST  OF   Plants    Declared  to  be    Noxious    in    various 
Shires  and  Municipalities  during  August,  1918. 


Plant. 

Shire. 

Municipality. 

Scientific  Name. 

Common  Name. 

Echium  plantagineum 
Lycium  harbarum 

Mamibmm  vulgare 

Phytolacca  octandra 

Rosa  ruhiginosa        

Bubus /ruticoftus 
Xanthium  sttmrnarium 

Paterson's  Curse 
African  Box  Thorn     ... 

Horehound       

Red  Ink  Plant 

Sweet  Briar     

Blackberry       

Noogoora  Burr 

MumbuUa. 
Patrick  Plains  ... 

Singleton. 
Junee. 

MumbuUa. 
Kyeamba. 

Manning. 
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Worm  Infestation  in  Sheep. 

Worm  infestation  in  sheep  occurs  mainly  in  the  Central  and  Eastern  Divisions, 
and  has  been  more  pronounced  recently  on  account  of  wet  seasons  and  as  the 
result  of  fresh  pastures  becoming  contaminated  by  infected  animals  being 
brought  on  to  them. 

There  are  many  varieties  of  worms,  stomach  and  intestinal,  and  to  prevent 
infestation  and  reinfestation  is  no  easy  matter,  but  the  high  prices  now  ruliiig 
for  sheep  justifies  every  effort  in  that  direction. 

Treatment  for  stomach  and  intestinal  worms  consists  of  drenching,  but  for 
lung  worm  it  is  not  efficacious.  However,  as  sheep  affected  with  lung  w^orm 
are  usually  also  affected  with  either  stomach  or  intestinal  worms,  a  drench 
will,  as  a  rule,  expel  these,  and  the  sheep  being  relieved  of  its  worst  enemy 
naturally  does  better  and  improves  in  condition.  Lung  worm  requires  special 
treatment,  such  as  intra-tracheal  injection  or  fumigation,  but  should  only  be 
employed  by  persons  having  previous  experience. 

Probably  the  most  efficacious  is  the  arsenic  drench.  To  prepare  it,  take 
1  oz.  ai^senio,  2  oz.  carbonate  of  soda  (washing  soda),  boil  in  about 
a  quart  of  ^i'ater  till  thoroughly  dissolved  (half  an  hour  at  least),  allow  this 
to  settle  and  cool,  then  pour  off  the  clear  liquid,  burying  deeph'  any  sediment 
remaining,  and  add  sufficient  water  to  make  up  to  3  gallons.  The  dose  of 
this  is — for  grown  sheep,  2  oz.  ;  weaners,  1|  oz.  ;  and  lambs  (5  months  old, 
1  oz. 

Other  drenches  consist  of  : — 

Copper  Siilphate  (Bluestone). — Take  h  lb.  pure  bluest  one,  powder  it  well,. 
and  dissolve  in  about  2  quarts  of  boiling  water.  Add  sufficient  water  to  make 
up  to  4i  gallons.     Dose  :  grown  sheep,  2  oz.  ;  weaners,  H  oz.  ;  lambs,   I  oz. 

Gasoline — Motor  Petrol — and  Raw  Linseed  Oil  or  Milk. — The  dose  is — for 
grown  sheep,  ^  oz.  gasoline  in  1  oz.  of  either  oil  or  milk  ;  lambs,  }  oz.  in 
1  oz.  of  either  oil  or  milk.  If  mixed  in  a  quantity  it  must  be  kept  well 
stirred  while  drenching.     (Gasoline  must  not  be  mixed  with  water.) 

Oil  and  Turpentine. — Raw  linseed  oil  two  parts,  turpentine  one  part. 
Mix  thoroughly,  and  keep  well  stirred.  Dose :  Grown  sheep,  2  oz. ;  lambs, 
1  oz. 

The  sheep  should  be  yarded  over  night,  and  di-enched  the  following  morning, 
and  kept  in  the  yard  for  a  couple  of  hours  after  drenching,  and  not  allowed 
access  to  water  in  the  meantime.  In  the  case  of  badly  infested  sheep  it  is 
advisable  to  repeat  the  treatment  in  about  three  weeks  oi'  a  month.  In 
addition  to  drenching  with  any  one  of  these  drenches,  the  sheep  should  always 
be  provided  with  suitable  licks,  and  kept  on  the  best  feed  possible.  A  good 
lick  is  composed  of : — 

Sulphate  of  iron 

Bone-meal,  or  calcium  phosphate 
Liverpool  salt 
or — 

Lime  ... 
Sulphur 
Liverpool  salt 

S.  T.   D.  Symons,  M.E.C.V.S.,  Chief  Inspector  of  Stock. 
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The  Cultivation  of  Maize* 


H.   ^YENHOLZ,  B.Sc.  (Agr.),  Inspector  «f  Agriculture. 

AFTER-CULTIVATION   AND   TREATMENT. 

It  does  not  seem  necessary  to  stress  the  importance  of  th(;  after-cultivation 
of  maize,  for  almost  every  farmer  knows  that  less  cultivation  means  a 
lower  yield,  yet  there  are  some  methods  in  use  which  seem  to  be  adopted  from 
long  practice,  which  are  not  sound,  and  will  not  stand  the  test  of  comparative 
trial,  or  which  may  only  be  justitiable  under  certain  conditions.  The  details 
of  cultivation  need  modification  according  to  circumstances ;  and  the  farmer 
who  cultivates  best  is  the  one  who  cultivates  intelligently,  not  according  to 
a  fixed  rule  for  all  times  and  places,  but  according  to  good  judgment,  with  a 
knowledge  of  the  reason  for  and  the  effect  of  different  methods.  Curiously 
en:)ugh,  there  are  some  who  believe  that  a  retardation  or  checking  of  the 
growth  of  maize,  especially  in  the  early  stages,  is  beneficial;  but  it  can  be 
definitely  stated  here  that  when  this  is  effected  by  absence  of  cultivation  or 
improper  cultivation,  the  practice  cannot  stand  the  light  of  reason  nor  of 
actual  result.  The  best  yields  of  maize  have  always  been  obtained  from  crops 
that  "  grew'  every  day,"  and  cultivation  can  play  an  important  part  in  eflfecting 
this  desirable  condition. 

Reasons  for  Cultivation. 

The  reasons  for  cultivation  may  be  briefly  stated  as  follows  : — 

1.  The  prevention  or  destruction  of  weeds  and  grasses,  which  would 
otherwise  become  so  formidable  as  to  seriously  rob  the  maize  plants  of  moisture 
and  plant-food  material.  Dormant  weed  seeds  present  in  the  soil  are  also 
started  by  cultivation,  and  killed  while  young  by  the  following  cultivation. 

2.  The  conservation  of  soil  moist ui-e  and  its  prevention  from  evaporation 
from  the  surface  of  the  soil  by  the  formation  of  a  loose  mulch  of  soil. 

3.  The  admission  of  a  suppl}'  of  fresh  air  to  ih^  roots  oE  the  plants,  which 
is  essential  to  their  proper  functioning.  This  is  especiallj'  valuable  on  heavier 
clay  soils,  which  are  apt  to  become  "  logged  "  with  excess  moisture  and  foul  air. 

4.  The  rendering  available  of  plant- food  material  and  the  hastening  of 
nitrification  which  should  be  encouraged,  especially  in  early  spring,  as  this 
process  is  somewhat  slow  at  this  time  of  the  year.  There  are  some  farmt-rs 
who  believe  in  thorough  cultivation  i-ather  than  the  use  of  fertilisers  on  rich 
alluvial  soil,  and  there  is  every  justification  for  believing  that  their  opinion 
is  in  some  measure  correct  under  such  circumstances,  as  there  are  many  cases 
where  their  methods  have  been  borne  out  by  practical  results  and  systematic 
experiments. 

5.  The  disturbing  and  destruction  of  insect  pests  in  the  soil,  such  as  aphid^, 
earworms,  army  worms,  cutworms,  Ac. 
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6.  The  control  of  soil  temperature — more  especially  in  the  warming  of  cold 
soil  to  a  condition  favourable  to  assimilation  by  the  roots  and  the  consequent 
growth  of  the  crop. 

It  should  be  borne  in  mind  that  evaporation  from  the  soil  lowers  its 
temperature.  This  is  a  consideration  in  cold  districts,  when  it  can  be  prevented 
by  keeping  a  loose,  open  soil  mulch  on  the  surface  by  cultivation. 

The  importance  of  keeping  the  weed  growth  in  subjection  is  borne  out  by 
experiments  carried  out  in  Illinois,*  where,  with  the  same  preparation  of  the 
seed-bed,  an  eight-year  average  gave  a  yield  of  7 '3  bushels  of  maize  per  acre 
where  weeds  were  allowed  to  grow,  and  4  3 "9  bushels  where  the  weeds  were 
kept  down  without  any  cultivation. 

Some  rather  remarkable  results  are  quoted  by  Gates  and  Coxf  to  show  the 
importance  of  keeping  down  weeds  over  all  other  reasons  for  cultivation.  In 
an  average  of  forty-ses^en  tests,  6elds  on  which  the  weeds  were  kept  down 
gave  a  yield  of  37"1  bushels  per  acre,  while  those  cultivated  in  the  usual  way 
yielded  only  2"1  bushels  more.  It  is  stated  that  "  the  weeds  were  kept  down 
by  a  horizontal  stroke  of  a  sharp  hoe  at  the  surface  of  the  soil,  particular  care 
being  taken  not  to  disturb  the  soil  or  form  a  soil  mulch."  The  conclusion 
arrived  at  by  these  authors  is  that  "cultivation  is  not  beneficial  to  the  corn 
plant  except  in  so  far  as  removing  weeds  is  concerned."  It  would  not  be 
advisable  to  accept  this  statement  as  applicable  to  the  conditions  of  maize- 
growing  in  this  State  until  some  tests  are  made.  It  is  felt,  however,  that  these 
results  must  apply  to  thoroughly  prepared  soil,  with  absence  of  conditions 
under  which  the  soil  becomes  beaten  down  by  heavy  rain,  such  as  often  occurs 
in  this  State  on  .stiller  clay  soils,  when  it  seems  difficult  to  realise  that  cultiva- 
tion would  not  have  a  very  beneficial  effect. 

Although  these  experiments  were  apparently  primarily  designed  to  show 
the  importance  of  keeping  down  weeds,  it  is  evident  that  no  recommendation 
can  be  made  for  treating  the  maize  crop  by  the  method  of  keeping  weeds  down 
with  the  hoe,  except,  perhaps,  on  very  small  areas,  or  with  cheap  labour.  The 
lower  cost  of  cultivation  with  horse  implements  must  throw  the  balance 
decidedly  in  favour  of  this  method,  but  the  data  show  the  importance  of 
killing  the  weeds  whatever  form  of  cultivation  is  used. 

Harrowing  the  Growing  Crop. 

The  first  cultivation  usually  given  after  planting  is  a  light  harrowing  to 
level  the  field  for  a  uniform  depth  of  covering  on  the  seed,  and  to  furtlier 
break  down  any  clods  of  too  large  a  size.  This  harrowing  may  take  place 
directly  after  sowing,  or  may  be  delayed  a  few  days.  When  the  field  has  been 
rolled  for  planting,  this  harrowing  should  not  be  too  long  delayed.  If  rain 
falls  soon  after  planting  on  heavy  soils,  a  harrowing  is  essential  to  break  the 
crust  which  forms,  in  order  to  allow  the-  tender  plants  to  come  through. 
Harrowing  before  the  crop  is  through  is  often  absolutely  necessary  in  irriga- 
tion districts.     When  the  land  contains  undpcaypd  stalks,   grass,  or  weeds, 

*  Illinois  Agr.  Exp.  Sta.  Bulletin  181  (1915). 

t  U.  S.  Dept.  Agr.  Bureau  of  Plant  Industry  Bulletin  2.57  ( 1912). 


i 
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it  will  not  be  advisable  to  give  this  harrowing  at  a  time  when  the  young 
plants  are  about  to  push  through,  for  the  rubbish  collecting  in  the  harrow 
will  tear  out  many  of  these  tender  plants  and  kill  them  by  exposure  to  the 
hot  sun.  In  any  case,  harrowing  at  this  time,  or  in  such  a  case,  should  always 
be  done  with  lever  harrows,  in  which  the  tines  are  well  tilted  backwards. 

After  the  plants  are  up  sufficiently  to  clearly  distinguish  the  rows,  the 
harrowing  should  be  continued.  This  is  a  practice  which  is  new  to  a  very 
large  number  of  maize  growers  in  this  State,  but  its  advantages  are  : — 

1.  It  readily  kills  a  big  crop  of  young  weeds  which  may  later  become  so 
formidable  as  to  necessitate  costly  methods  of  eradication.  This  applies 
particularly  to  the  weeds  in  the  rows  with  the  maize,  which  are  the  most 
difficult  to  deal  with. 

2.  It  starts  a  number  of  weeds,  which  can  then  be  easily  dealt  with  by  a 
subsequent  harrowing  or  cultivation. 

3.  It  prevents  the  formation  of  a  crust  on  heavy  soils,  which  on  cracking 
allows  the  escape  of  soil  moisture. 

4.  It  creates  a  surface  mulch  of  loose  soil,  which  checks  evaporation,  allows 
rain  to  penetrate,  and  prevents  much  run-off  and  soil  erosion. 

5.  The  large  area  which  can  be  covered  in  a  little  time  is  a  big  considera- 
tion, and  means  the  saving  of  considerable  cultivation  at  later  stages  by  more 
costly  methods.  Twelve  or  fifteen  acres  per  day  may  easily  be  accomplished 
with  a  light  harrowing. 

There  are  a  few  important  precautions  to  be  observed  when  harrowing  the 
growing  crop  of  maize  : — 

1.  The  harrow  should  be  light,  especially  on  small  plants  or  on  sandy  soil. 
The  best  type  is  a  lever  harrow  with  long  narrow  tines,  which  can  be  tilted 
backwards. 

2.  The  harrowing  should  not  be  done  during  the  early  morning  or  late 
evening,  or  on  a  cooi  day  when  the  plants  are  brittle,  but  during  the  heat 
of  the  day  (the  warmer  the  day  the  better)  when  the  plants  are  supple. 

3.  The  harrow  should  be  kept  free  from  rubbish,  as  it  is  the  collection  of 
anything  of  this  nature  between  the  tines  which  causes  the  greatest  damage 
in  tearing  plants  out. 

More  care  is  necessary  in  harrowing  on  sandy  soils  than  on  loams  or  heavier 
soils,  but  even  here  this  should  not  be  made  an  excuse  for  omitting  the 
operation. 

When  the  soil  is  somewhat  open  or  cloddy,  as  may  sometimes  happen 
respectively  on  a  light  soil  or  on  a  heavy  soil,  which  dry  weather  has  kept 
from  working  to  a  good  tilth,  and  where  a  rolling  is  considered  advisable  after 
the  crop  is  up,  this  operation  can  be  performed  with  benefit  if  the  precaution 
of  doing  it  during  the  warm  part  of  the  day  is  observed.  A  good  harrowing 
leaves  the  plants  in  the  same  condition  as  a  rolling,  i.e.,  almost  flat  on  the 
ground,  but  the  following  morning  will  find  them  once  more  erect  and 
vigorous.  Rolling  should  always  be  followed  by  harrowing  at  this  time  of 
the  year.     This  harrowing,  if  left  for  two  or  three  days,  will  kill  a  good  crop 
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of  young  weeds  which  have  been  induced  to  start  by  the  rolling.  Rolling,  or 
a  light  harrowing,  is  especially  a  desirable  practice  on  a  young  maize  crop 
planted  in  furrows.  Either  operation  has  the  effect  of  gradually  filling  in  the 
furrows  enough  to  smother  a  crop  of  young  weeds  starting  in  the  furrows 
without  injuring  the  maize,  which  should  be  allowed  to  get  high  enough 
to  obviate  this  danger. 

Harrowing  the  growing  maize  crop  can  be  done  until  the  plants  are  6  or 
8  inches  high,  when  cultivation  must  commence.  In  some  States  of  America 
an  implement  known  as  the  weeder,  with  long  narrow  tines,  takes  the  place 
of  the  harrow,  and  is  used  on  crops  12  or  15  inches  high.  It  covers  three 
rows  at  once,  and  its  use  saves  a  considerable  amount  of  after-culti\ation 
by  dealing  with  the  weeds  when  they  are  tender  and  easily  killed,  while 
the  vigorous  maize  plants  are  unaffected. 

Depth  of  Cultivation. 

Although  maize  roots  have  been  found  to  penetrate  to  4  or  5  feet  on  good 
soils,  the  crop  is  not  as  deep-rooting  as  most  others.  This  is  especially  to  be 
observed  in  the  later  stages  of  growth  in  which  the  bulk  of  the  feeding  roots 
are  situated  in  the  surface  soil.  The  lateral  .spread  of  the  roots  is  also  a 
surprise  to  many  maize  growers  who  observe  it  for  the  first  time.  The 
accompanying  illustration  (Fig.  1)  shows  the  development  of  the  roots  between 
rows  of  maize  two  months  after  planting  (i.e.,  before  tasselling)  in  Kansas 
(U.S.A.),  and  shows  at  a  glance  what  should  be  the  best  cultivation  for 
the  maize  crop. 

When  the  plants  are  about  12  or  18  inches  high  the  roots  will  be  found  to 
be  about  6  inches  from  the  surface  between  the  rows,  gradually  approaching 
to  within  3  or  4  inches  of  the  surface,  6  or  8  inches  from  the  maize  plants. 
After  this,  a  large  number  of  feeding  roots  approach  to  within  3  or  4  inches 
of  the  surface  between  the  rows.  The  lateral  spread  of  the  roots  depends  on 
the  dryness  of  the  soil,  the  roots  extending  very  quickly  in  a  dry  soil.  In 
a  dry  season  at  Grafton  during  the  early  growth,  roots  were  found  to  have 
extended  3  feet  laterally  towards  the  adjacent  row  by  the  time  the  plants 
were  18  inches  high.  In  a  more  normal  season  the  roots  of  adjacent  rows 
4  feet  apart  were  found  to  be  interlaced  when  the  crop  was  not  quite  2  feet 
high.     In  a  wet  season  the  roots  will  not  have  spread  so  far. 

From  these  observations,  the  following  recommendations  regarding  depth 
of  cultivation  can  be  made  : — 

1.  Deep  cultivation  should  not  be  given-  close  to  the  rows,  but  may  be  given 
between  the  rows  in  early  growth, 

2.  Shallow  cultivation  throughout  should  be  the  rule  after  the  plants  are 
about  18  inches  or  2  feet  high. 

In  a  wet  season  deeper  cultivation  can  be  given,  not  only  because  the  roots 
do  not  spread  so  quickly,  but  because  a  little  root  pruning  does  not  do  so  much 
harm.  For  the  same  reason  that  great  care  must  be  used  in  transplanting 
vegetables  in  dry  weather,  while  they  can  be  treated  more  roughly  in  cool, 
wet  weather,  the  depth  of  cultivation  of  the  maize  crop  is  most  intelligently 
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Fig.  1.— Showing  distribution  of  roots  between  two  hills  of  level-planted  corn  sixty  days 
after  planting.     (From  Bulletin  Xo.  127  of  Knitms  State  A'jric>i!i>'rii!  College.) 
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decided  by  the  season  and  condition  of  the  soil.  In  a  wet  season  weeds  may 
unavoidably  get  ahead,  or  the  soil  may  be  too  tightly  packed,  and  deep 
cultivation  may  be  necessary.  Where  this  is  the  case,  less  harm  will  be  done 
by  the  destruction  of  some  of  the  feeding  roots  of  the  maize  by  deep  cultiva- 
tion than  by  not  dealing  effectively  with  the  weeds.  Under  ordinary 
conditions,  however,  deep  cultivation  is  to  be  avoided  after  the  plants  are 
about  18  inches  or  2  feet  high. 

Experiments  carried  out  in  Ohio*  during  ten  years  gave  an  average  yield 
of  56'4  bushels  per  acre  for  deep  cultivation  (4  inches),  and  60*4  bushels  for 
shallow  cultivation  (1|  inches). 

An  average  of  two  years  in  Missourif  gave  a  yield  of  66*9  bushels  per  acre 
for  shallow  cultivation  and  53v)  bushels  for  deep  cultivation— four  cultiva- 
tions being  made  in  each  case. 

In  other  States  of  America  increased  yields  of  from  6  to  10  bushels  per 
acre  have  been  recorded  in  favour  of  shallow  cultivation. 

To  show  the  injurious  effect  of  root  pruning,  experiments  were  carried  out 
in  Illinois  j  with  plots  in  which  shallow  cultivation  was  performed  throughout, 
but  in  one  series  of  which  the  roots  were  pruned  or  cut  through  below  the 
depth  of  cultivation.  An  average  of  five  years  gave  a  yield  of  75-8  bushels  per 
acre  on  the  plots  where  the  roots  were  unpruned,  and  64 '2  bushels  per  acre 
where  the  roots  were  pruned.  The  effect  of  root  pruning  was  to  stunt  the 
growth  of  the  crop;  and  although  this  might  be  desirable  in  some  cases  in  the 
early  growth  of  a  crop  in  dry  districts,  it  is  not  beneficial  in  the  recognised 
maize-growing  districts  where  good  crops  can  be  expected. 

The  depth  of  cultivation  also  depends  to  some  extent  on  the  number  of 
cultivations  to  be  given,  or  the  time  of  the  last  cultivation.  As  a  general  rule, 
it  may  be  stated  that  the  more  frequent  the  cultivation  the  shallower  it  should 
be,  and  when  the  cultivation  is  not  to  be  continued  late  into  the  growth  of 
the  crop,  the  last  cultivation  can  be  comparatively  deeper,  because  the  preven- 
tion of  evaporation,  or  of  compacting  on  a  heavy  soil,  is  secured  for  a  longer 
period  with  a  deeper  mulch.  For  this  reason  also,  the  depth  of  cultivation 
should  be  comparatively  greater  in  a  dry  climate. 

A  good,  deep  cultivation  is  sometimes  given,  and  is  often  necessary  on  a 
heavy  soil,  before  harrowing  the  growing  crop.  A  deep  cultivation  in  this 
early  stage  of  growth  of  the  maize  also  encourages  downward  rooting. 

In  the  later  stages  of  growth  it  has  been  observed  that  the  first  8  inches  of 
soil  contain  a  large  majority  of  the  total  roots  of  the  plant,  and  that  of  these 
8  inches  the  fourth  inch  from  the  surface  contains  the  greatest  proportion  of 
roots. 

A  special  implement  called  a  surface  cultivator  (of  which  an  illustration  is 
shown  in  Fig.  2)  is  used  to  a  large  extent  in  America  for  cultivating  maize  at 
a  shallow  depth.       It  has  wide  sweeps  (up  to  30  inches  in  width)  which  can 

*Ohio  Agr.  Exp.  Sta.  Bulletin  140. 

+  Missouri  Agr.  Exp.  Station  Bulletin  89. 

i  Illinois  Agr.  Exp.  Station  Bulletin  181  (1915). 
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be  set  to  any  angle,  and  which  travel  about  2  or  3  inches  or  so  below  the 
surface  of  the  soil,  cutting  through  the  roots  of  weeds  and  making  this  depth 
of  soil  mulch  behind  it.  It  is  not  likely  to  work  too  well  on  heavy  soils 
which  have  become  compacted  by  rain  unless  preceded  by  deep  cultivation, 
but  should  be  a  valuable  implement  on  our  sandy  loams  and  light  loams. 


Fig.  2. 


-A  combination  surtace  and  shovel  cultivator  which  is  new  to  this  State,  but  which  is  largely 
used  in  the  United  States. 


Time  and  Frequency  of  Cultivation. 

The  time  and  frequency  of  cultivation  depends  to  a  large  extent  on  the 
-condition  of  the  soil,  the  season,  and  the  amount  or  state  of  weed  growth. 

Most  farmers  know  well  enough  that  the  best  time  for  cultivation  is  when 
the  best  tilth  is  produced  by  such  cultivation — i.e.,  when  the  soil  is  neither 
too  wet  nor  too  dry.  No  excuse  can  be  given  for  cultivation  when  the  soil  is 
wet,  except  it  be  on  light  soils  when  the  weed  growth  is  becoming  formidable. 
The  large  amount  of  soil  put  out  of  good  tilth  by  cultivating  a  heavy  soil 
when  wet  justifies  leaving  the  weed  growth  a  little  longer,  even  if  it  has  to  be 
dealt  with  more  drastically.  On  light  sandy  soils  during  a  wet  season  it  is 
probably  better  to  endeavour  to  check  the  weed  growth  by  cultivation  even 
if  the  weeds  cannot  be  killed.    The  trouble  with  weeds  is  an  important  factor 
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in  amount  of  cultivation  given  ;  and  due  regard  must  be  paid  to  the  size  of 
the  weeds  when  determining  the  time  of  cultivation,  always  remembering 
that  the  killing  of  weeds  while  small  and  tender  will  be  the  means  of  saving 
considerable  labour  later  on. 

Theie  is  no  doubt  that  many  farmers  leave  off'  cultivation  too  early,  e.g., 
when  the  crop  is  knee  high  or  waist  high.  On  heavy  soils  especially  the  soil 
is  often  observed  to  run  together  and  crack  badly,  permitting  the  escape  of 
considerable  moisture  after  this  stage,  which  must  reduce  the  yield.  Tn  such 
cases  shallow  cultivation  should  be  continued  right  up  to  tasselling,  more  for 
the  purpose  of  breaking  the  crust  and  preventing  this  evapoi-ation  than 
anything  else.  It  is  so  well  known  that  from  the  tasselling  to  the  cobbing 
stage  is  the  critical  time  with  maize  (this  is  beciuse  the  plant  uses  more 
water  at  this  time  than  any  other),  and  greater  endeavour  should  be  made 
to  keep  the  moisture  in  the  soil  than  to  helplessly  depend  on  rainfall  at  this 
period. 

Experiments  carried  out  in  Minnesota*  showed  that  the  yields  of  grain  per 
aci'e  increased  from  45  to  62  bushels  per  aicre  by  increasing  the  number  of 
cultivations  from  two  to  six.  Taking  into  account  the  increased  cost  of  the 
extra  cultivation  and  harvesting,  four  to  six  cultivations  gave  an  increased 
profit  of  nearly  £1  per  acre  over  two  to  three  cultivations. 

In  Ohiof  a  two-year  average  gave  an  increased  yield  of  3"  44  bushels  per 
acre  in  favour  of  late  cultivation  over  ordinary  cultivation.  The  late  culti- 
vation in  this  instance  consisted  of  three  (?xtra  workings  with  a  tingle-horse 
cultivator. 

The  results  obtained  from  experiments  in  the  time  of  "laying  by"  the 
crop,  or  giving  the  final  cultivation,  in  Mississippi,:]:  were  as  follows: — 

1911.  1912. 

Maize  waist  high  ...  ...  34-1  31  "2  bushels  per  acre. 

Maize  beginning  to  tas.sel  47"5  45-3         ,,  ,, 

Late  cultivation,  which  must  necessarily  be  done  with  a  single-horse 
implement  (and  preferably  with  the  horse  muzzled),  should  always  be  shallow. 
In  the  Inverell  district,  where  many  of  the  best  farmers  grow  maize  in  wide 
rows,  5  feet  apart,  late  cultivation  is  often  done  by  driving  a  single  leaf  of  the 
harrow  up  between  the  rows. 

Reckoning  the  cost  of  a  single-horse  cultivation,  it  is  estimated  that  it 
would  only  require  at  the  most  an  increase  of  h  or  j  bushel  of  maize  to  pay 
for  it. 

In  irrigation  districts  it  is  easy  to  over-irrigate  the  maize  crop  for  grain 
in  the  early  stages  of  growth,  but  it  is  almost  impossible  to  over-cultivate  it;, 
at  least  two  or  three  cultivations  can  well  be  given  for  each  irrigation  of  the 
young  crop. 

(  Tn  he  cotitinved .) 


*  Minntsota  Aj/r.  Exp.  Station  Bulletin  149  (1915). 
t  Ohio  Agr.  Exp.  Station  Bulletin  282  (191.5). 
jMississipi  Agr.  Exp.  Station  Bulletin  170(1915). 
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Farmers^    Experiment   Plots 

Wheat  and  Oat  Harvest,  1917-18. 


WESTERN   DISTRICT. 


R.  G.   MAY,  formerly  Assistant  Inspector  of  Agriculture,  now  Manager, 
Bathurst  Experiment  Farm. 

Experiments  were  carried  out  in  the  year  under  review  on  the  farms  of 
and  with  the  co-operation  of  the  following  : — 

Mr.  D.  A.  Rich,  "  Roselayne,"  Wellington. 

Mr.  J.  Parslaw,  "  Kelvin  Grove,"  Collie-road,  Gilgandra. 

]\Ir.  A.  Milgate,  "  Rock  Vale,"  Coradgery,  via  Parkes. 

Mr.  J.  Franks,  "  Clear  Hills,"  Back  Yamma  road,  Parkes. 

Mr.  E.  A.  Draper,  "  Harris  Park,"  Alectown  West,  via  Parkes. 

Mr.  W.  H.  Jackson,  Nelungaloo,  via  Parkes. 

Mr.  8.  J.  Reilly,  jun.,  Eurimbla,  ria  Molong. 

Mr.  D.  Berrell,  "  Bellvue,"  Euglo,  i:ia  Condobolin. 

Mr.  H.  J.  Clements,  "  Curraweana,"  Cowra-road,  via  Grenfell. 

Mr.  S.  G.  MacCauley,  "  Osterley,"  Ootha. 

Mr.  W.  Bums,  "  Goohgirwarrie,"  Carcoar. 

Mr.  M.  F.  Dalton,  "  Duntryleague,"  Orange. 

Mr.  C.  J.  Hopkins,  Oxlea,  via  Dubbo. 

Mr.  W.  R.  Werner,  "  Pinefields,"  Nymagee,  via  Hermidale. 

Mr.  S.  H.  RoVjinson,  care  of  8.  H.  Dowd,  Tallewang. 

Mr.  W.  R.  James,  Ulan. 

Mr.  F.  8.  Stacey,  "  Combandry,"  Gulgong. 

Owing  to  a  disastrous  hailstorm  at  the  stage  of  ripening  off,  the  experiment 
plots  on  the  farm  of  Mr.  C.  J.  Hopkins,  Oxlea,  Dubbo,  were  so  damaged 
as  to  be  unfit  for  harvest.  No  results  from  this  area  are,  therefore,  available. 
At  Ootha,  on  Mr.  MacCauley's  farm,  the  plots  were  so  affected  by  the  attacks 
of  mice  and  by  weather  damage  that  no  results  were  secured. 

The  thanks  of  the  Department  are  due  to  all  the  above  farmers  for  the 
kindly  co-operation  given  and  the  keen  interest  evinced  in  the  work. 

Cultural  Notes. 

Wellington. — Soil,  strong  red  loam ;  mouldboard-ploughed  -i  inches  deep 
on  29th  September,  1916 ;  skim-ploughed  30th  October,  1916 ;  spring-toothed 
28th  January,  1917;  disc-ploughed  first  week  in  April,  1917;  harrowed  and 
drilled  3rd  and  4th  May,  1917. 

Gilgandra. — Soil,  chocolate  loam  ;  disc-ploughed  July,  1916 ;  one-way 
disced  October,  1916,  again  in  January,  1917,  and  on  14th  February,  1917  ; 
spring-toothed  29th  April,  1917;    dnlh-d  22nd  and  23rd  May,  1917. 
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Coradgery.—^oil,  red  loam  (virgin  soil);  mouldboard-ploughed  4  inches 
4eep  during  August  and  September,  1916;  spring-toothed  24th  to  28th 
October,  1916;  mouldboard-ploughed  13th  to  16th  March,  1917;  spring- 
toothed  and  drilled  4th  and  5th  June,  1917. 

ParJces. — Soil,  chocolate  loam;  disc-ploughed  5  inches  deep  middle  of 
March,  1916 ;  spring-toothed  in  Jidy,  1916 ;  one-way  disced  in  September, 
1916;   spring-toothed  and  drilled  25th,  26th  and  27th  June,  1917. 

Alectown  West. — Soil,  grey  sandy  loam;  disc-ploughed  August,  1916; 
■one-way  disced  September,  1916;  harrowed  end  of  September,  1916,  and 
-again  in  November,  1916;  harrowed  January,  1917;  one-way  disced  in 
May,  1917  ;  drilled  2nd,  3rd  and  5th  June,  1917. 

Nelungaloo. — Soil,  strong  red  loam ;  disc-ploughed  4  inches  deep  in  August, 
1916 ;  spring-toothed  in  October,  1916 ;  one-way  disced  in  February,  1917  ; 
drilled  5th  and  6th  June,  1917. 

Eurimhla. — Soil,  medium  red  sandy  loam ;  mouldboard-ploughed  4  inches 
-deep  in  June,  1916 ;  mouldboard  and  disc  ploughed  in  September,  1916 ; 
one-way  disced  in  May,  1917  ;  drilled  8th  and  9th  June,  1917. 

Condobolin. — Soil,  red  loam;  disc-ploughed  first  week  in  January,  1917; 
cspring-toothed  middle  of  May,  1917 ;  drilled  28th  and  29th  June,  1917. 

Grenfell. — Soil,  grey  sandy  loam ;  disc-ploughed  6  inches  deep  in  November, 
1916;  one-way  disced  early  in  March,  1917;  spring-toothed  and  drilled 
29th  and  30th  May,  1917. 

Ootha. — Soil,  medium  red  loam;  disc-ploughed  first  week  in  March,  1917  ; 
spring-toothed  in  April ;   harrowed  and  drilled  18th  and  19th  June,  1917. 

Carcoar. — Soil,  grey  light  clay  (granite  origin).  Wheat  portion — mould- 
board  ploughed  in  February,  1917  ;  spring-toothed  in  April,  1917  ;  spring- 
toothed  and  drilled  May,  1917.  Oat  portion— Previous  crop  potatoes,  which 
were  dug  in  April,  1917  ;  mouldboard-ploughed  end  of  April,  1917  ;  spring- 
toothed  and  drilled  30th  May,  1917. 

Orange. — Soil,  red  loam ;   mouldboard-ploughed  in  October,  1916;  one-way 
"disced  in  December,  1916;    mouldboard-ploughed  first  week  in  March,  1917 
drilled  30th  April,  1917. 

Dubho. — Soil,  grey  clayey  loam;  mouldboard-ploughed  September,  1916; 
harrowed  in  November,  1916  ;  one-way  disced  December,  1916  ;  rolled  and 
.spring-toothed  in  March,  1917 ;  spring-toothed  and  drilled  7th  and  8th  May, 
1917. 

Nymagee. — Soil,  medium  red  loam;  mouldboard-ploughed  in  August, 
1916,  4  inches  deep;  harrowed  second  week  in  September,  1916;  skim- 
ploughed  middle  of  December,  1916 ;  spring-toothed  third  week  in  February, 
1917;  spring-toothed  both  ways  first  week  in  April,  1917;  harrowed  and 
drilled  24th  and  25th  May,  1917  ;  harrowed  after  sowing. 

Tallewang. — Soil,  dark  grey  sandy  loam ;  disc-ploughed  4  to  5  inches  deep 
19th  September  to  3rd  October,  1916;  spring-toothed  20th  to  23rd 
February,  1917;  skim-ploughed  18th  April,  1917;  drilled  9th,  10th,  and 
11th  May,  1917,  and  harrowed  after  seeding. 


Oct.  2,  1918.] 


Agricultural  Gazette  of  N.S.W. 


707 


Ulan. — Soil,  grey  sandy  loam  ;  ploughed  in  January,  1917  ;  spring-toothed 
both  ways  last  week  in  March,  1917  ;  disc- cultivated  9th  May,  1917  ;  drilled 
11th,  12th,  and  14th  May,  1917. 

Gulgong. — Soil,  strong  red  loam ;  disc-ploughed  4  inches  deep  January^ 
1917 ;   one-way  disced  4th  May,  1917  ;   drilled  loth  May,  1917. 

Rainfall. 
The  rainfall  may  be  summarised  as  follows  : — 

Table  I. — Showing  amount  of  Rainfall  on  fallow  and 
growing  crops.  Western  District,  1917-18. 


Locality. 

Rainfall  on 
Fallow. 

Rainfall  on 
Growing  Crop. 

Gilgandra  ... 

GrenfeU      

inches. 
22-33 

inches. 
10-35 

28-74 

Carcoar       

* 

23-69 

Gulgong      

Ulan            

2-93 

22-6 
23-65 

Tallewang  ... 

18-56 

21-14 

WeUington... 

* 

21-59 

Orange        

* 

26-72 

Alectown  West 

■f 

16-06 

Eurimbla    ... 

* 

18-75 

Coradgery  ... 

Parkes        

17-93 

16-81 
14-00 

Condobolin            

15-99 

12-22 

*  Not  available. 

Notes  on  the  Season. 

The  season  under  review  did  not  make  a  favourable  commencement.  The 
preceding  cropping  season  was  one  of  unusual  wind,  rain  and  hail  storms. 
These  conditions,  aided  by  the  humidity  of  the  atmosphere,  brought  about 
a  widespread  attack  of  rust,  which  conjointly  with  the  damage  by  storms 
caused  serious  losses  to  large  numbers  of  farmers,  and  many  share  farmers 
were  compelled  to  seek  other  occupations.  The  rainy  conditions  continued 
until  early  in  February,  1917,  from  which  time  until  8th  June,  1917,  a  state 
of  drought  practically  existed  over  the  greater  portion  of  the  Western  District. 

Mice  were  in  plague  proportions  on  the  Western  Slopes.  In  many  districts 
the  paddocks  were  badly  infested  with  the  rodents,  who  dug  up  the  grain 
after  it  had  been  planted  in  several  instances,  and  later  nibbled  off  the  young 
shoots,  digging  down  to  obtain  the  sprouted  grain.  In  several  crops  inspected 
it  was  rare  to  find  any  young  shoot  that  had  not  been  nibbled,  and  efforts 
made  to  secure  the  grain.  This  was  most  noticeable  at  Ootha,  and  it  was 
largely  due  to  the  damage  done  by  mice,  and  later  by  storms,  that  results 
were  not  available. 
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Results  were  unobtainable  from  the  experiment  plots  on  the  farm  of  Mr. 
C.  J.  Hopkins,  Oxlea,  Dubbo,  owing  to  a  severe  hailstorm  which  passed  over 
the  district  when  the  wheats  were  at  the  ripening  stage.  An  inspection  of 
these  plots  immediately  on  the  cessation  of  the  storm  showed  that  Penny, 
-a  Victorian  mid-season  wheat,  suffered  less  damage  than  the  other  varieties. 
Throughout  the  whole  Western  District  practically  every  experiment  plot 
was  affected  to  some  extent  by  wind  and  rain  storms. 

Rust  made  an  appearance  in  several  localities,  but  the  weather  conditions 
were  unfavourable  for  the  proper  development  of  the  disease,  with  the  excep- 
tion of  the  Orange  plots,  where  rust  heavily  attacked  certain  varieties,  notably 
Warden. 

The  results  from  various  experiments  are  contrary  to  expectations  under 
average  conditions — such  differences  are  due  to  the  weather  conditions 
experienced  during  the  period  of  growth.  The  majority  of  the  sowings  were 
made  in  dry  seed-beds.     The  germination  throughout  was  good. 

Comments  on  Varieties. 

The  results  of  the  variety  trials  show  wide  variation,  the  yields  ranging 
from  inferior  to  abnormal  returns.  The  following  table  shows  the  range  in 
yields  in  some  of  the  varieties. 


Variety. 

Locality. 

Yields. 

Difference — 

Minimum. 

Maximum. 

Minimum.    1    Maximum. 

1 

approximate 

bus. 

lb. 

bus. 

lb. 

bus. 

Firbank 

Gulgong     ... 

Gilgandra  ... 

4 

56 

35 

55 

31 

Improved  Steinwedel     ... 

,, 

„ 

6 

49 

40 

27 

33i 

Federation 

Ulan 

Tallewang 

15 

5 

46 

4 

31 

Hard  Federation 

" 

,, 

8 

0 

40 

50 

33 

These  differences  in  yield  are  mainly  due  to  one  cause— the  difference 
between  good  and  mediocre  farming  methods.  Until  farmers  realise  that 
all  produce  gained  in  excess  of  that  necessary  to  recoup  the  cost  of  pro- 
duction is  practically  net  profit,  and  that  the  ratio  of  productivity  increases 
rapidly  in  comparison  with  the  cost  of  production  on  well  worked  farms,  we 
shall  still  see  farmers  following  in  the  rut  of  careless  farming.  The  time  has 
also  come  for  the  question  of  "  Varieties  of  Wheat  "  to  be  given  greater 
consideration.  The  Department  recommends  a  considerable  number  of 
varieties  of  wheats  suitable  for  all  districts  and  for  all  purposes.  These 
wheats  have  been  secured  by  many  methods — cross-breeding,  hybridisation^ 
selection  and  importation,  so  that  now  the  farmer  in  any  section  of  the  State 
should  have  no  difficulty  in  securing  a  wheat  suitable  to  his  soil,  climate  and 
iarming  conditions. 
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Table  II. — Showing  Results  of  Wheat 

Variety  Trials,  Western  District, 

1917 

-18. 

A^ariety. 

g 

B 
1? 

a 

1 
2     1 

1  M 

5   !   (2 

>> 

(-. 

s 

0 
0 

jl 

s       s 

G 

OS 

"3 

E-i 

5 
P 

bii 

1 

0 

3 

I 

0 

1 

0 
0 

d 

0 

S, 

a 

Sunset 

Bunyip     

Florence  ... 

Firbank 

Canberra 
Comeback 
Improved    Stein- 

wedel. 
King's  Early 
Hard  Federation... 
Warren    ... 

Bomcn     

Federation 
Marshall's  No.  3  .. 
Yandilla  King     ... 

Rymer     

Warden    ... 

Zealand 

Genoa   .  ... 

Major       

Penny      , 

Rose  worthy 
Cowra  No.  15 
Cowra  No.  19 

Currawa 

Cleveland 

Marquis 

Red  Wings 
Billy  Hughes 

bs.  lb. 

14  55 

15  39 
15  27 

13  49 
15  18 
15  35 
17  49 

14  58 
11   56 

16"52 
14"54 

bs.  lb.' 

1613 
27  43 

24     9 
22  32 

2221 

20  21 

21  16 
20  52 

22"  7 

bs.  lb. 

35 '55 
41     3 

40 '27 

36  59 

35"  8 
31  21 

40  58 

33  18 
35  12 

38  "45 
33  52 

bb.  lb. 

23"36 
30  26 
18"56 

30  56 

22"  33 
21  54 

2311 

25     8 

bs.  lb. 

32"28 
3318 

34  54 

25     6 

25  17 

26  21 
36     8 
30     8 
30  19 

15  17 
23"  5 

bs.  lb. 
24"  0 

23  37 

29"25 
20  46 
29  42 

27  10 

29  53 

25  40 

30  22 
30  15 
32  18 

26  48 

32  10 

bs.  lb. 

28"46 
24  15 
33     0 

35"49 

... 
33     5 
21  31 
35  36 
32  36 

38"  4 
36"53 

bs.  lb. 

2013 

23'20 
2615 
2l'36 

25  41 
23"29 

2312 
17  41 
13     5 

bs.  lb. 

31 'lO 

28  13 

40  50 

... 

46"  4 
30  46 
39  27 

2116 
47'l0 

46"  4 

bs.  lb. 

2411 
16  51 

s"  0 

17"l6 
15     5 
15  30 
10  22 
13  17 

22  12 

bs.  lb. 

4"  56 
17  17 

6  49 

1825 
5     5 

21  34 
19  35 
15  34 

22  9 

14  23 

15  48 
21  45 

bs. 

26 
11 
24 

18 

16 
17 

27 

lb. 

23 

13 

11 

46 
52 

'  5 

bs.  lb. 
26"57 

29"38 

26"42. 
27"  32. 

22 '27 

... 

29  7 

31  '  » 
35  10 

30  0 
15  20 

Notes. — The  Ulan  plots  suffered  from  the  attacks  of  black  magpies,  which  in  flocks 
of  200  to  300  puUed  up  the  germinating  grain ;  later,  walla biee  from  the  hills  interfered 
with  the  growth  to  some  extent. 

On  the  Gulgong  Experiment  Area,  Black  Oats  were  so  plentiful  as  to  ati'ect  the  yields 
to  a  considerable  extent ;  compare  with  Tallewang  results  obtained  20  miles  distant, 
both  areas  .sown  within  a  few  days  of  one  another. 

Notes  on  Varieties. 

The  following  notes  show  the  qualities  of  the  varieties  under  test : — 

Sunset. — The  earliest  wheat,  with  a  great  tendency  to  lodge  owing  to  its 
extreme  weakness  of  stem ;   is  only  suited  for  the  far  Western  areas. 

Bunyip. — A  little  later  than  Sunset,  but  also  possesses  weak  straw  and 
liability  to  lodge.     The  grain  is  of  low  milling  value. 

Florence. — A  good  dual-purpose  early  variety,  rust-resistant  and  fairly 
strong  in  the  straw,  though  inclined  to  shell. 

Firbank. — The  best  hay  variety  in  the  early  wheats ;  also  gives  a  fair  quality 
grain. 

Canberra. — This  wheat  has  earned  a  well-deserved  reputation  amongst 
farmers  in  the  Western  District  for  its  earliness,  consistency  and  good  yields. 
The  straw  is  weaker  than  is  desirable,  but  at  the  same  time  is  tough,  and 
lends  itself  to  harvesting  operations  when  lodged  or  tangled  by  storms. 
The  grain  is  of  good  milling  quality.  This  wheat  is  a  decided  acquisition  to 
the  farming  community.  It  originated  by  hybridisation  of  Federation 
wheat  with  a  barley  from  Russia. 


710  Agricultural  Gazette  of  N.S.W.  [Oct.  2,  1918. 

Comeback. — An  early  wheat  of  the  strong  white  flour  quality.  It  is  not 
a  favourite  with  farmers  on  account  of  its  shy  yielding  qualities. 

Improved  Steinwedel. — Is  supposed  to  be  an  improved  strain,  by  selection, 
from  Steinwedel.  The  object  of  improvement  was  to  secure  a  strain  that 
held  its  grain  better  and  did  not  kink  in  the  straw,  which,  by  breaking  off, 
was  lost  to  the  harvester.  The  strain  selected,  so  far,  has  not  shown  any 
decided  improvement  in  this  direction,  except  •  perhaps  that  the  kinking  is 
not  so  noticeable. 

King's  Early  is  a  wheat  in  great  favour  amongst  South  Australians.  It 
is  bearded,  weak  in  the  straw,  and,  so  far,  has  not  met  with  the  approval 
of  farmers  in  this  district. 

Hard  Federation  is  a  selection  from  Federation,  and  is  one  of  the  recent 
productions  that  is  receiving  considerable  attention.  It  is  from  a  week  to 
ten  days  earlier  than  Federation,  produces  grain  of  high  milling  quality, 
and  possesses  the  desirable  drought-resistant  qualities  of  ordinary  Federation. 
The  straw  is  longer  and  more  succulent,  and  on  this  account  more  suitable 
for  hay  than  the  standard  variety.  It  is  faulty  in  that  it  seems  more  sus- 
ceptible to  flag  smut. 

Warren  appears  to  have  a  constitutional  weakness  that  must  be  eradicated 
before  it  takes  a  place  with  better-known  varieties. 

Bomen  is  a  variety  of  promise  which  has  proved  itself  for  a  number  of 
years  in  the  Parkes  district,  both  for  hay  and  grain. 

Federation  gave  consistent  yields  in  every  plot,  returning  the  fine  yield 
of  46  bushels  to  the  acre  at  Tallewang,  the  second  highest  yield  for  all  plots, 
only  being  exceeded  by  Major  in  the  same  locality,  which  yielded  47  bus.  10  lb. 
per  acre. 

Marshall's  No.  3  gave  fairly  uniform  results.  .  This  is  recommended  to 
farmers  as  the  best  purple- straw  wheat  to  grow. 

Yandilla  King  is  a  wheat  that  favours  certain  localities  more  than  others. 
It  yields  good  hay  and  grain. 

Rymer  has  a  weakness  of  straw  that  prevents  it  becoming  more  of  a  favourite 
with  farmers.     It  is  .a  good  dual-purpose  wheat,  but  for  this  objection. 

Warden  is  mainly  a  hay  wheat,  producing  hay  of  excellent  colour,  weighty 
and  palatable.  It  is  very  rust-liable,  but  should  be  given  attention  by  hay 
growers. 

Zealand,  another  hay  wheat,  is  more  rust-resistant  than  Warden,  of  which 
it  is  a  rival  in  the  production  of  good  quality  hay. 

Genoa  was  only  tried  at  Gilgandra.  It  appears  to  be  too  late  for  the  Western 
District. 

Major,  of  Victorian  origin,  headed  the  yields  of  all  wheats  tried,  with  a 
return  of  47  bus.  10  lb.  per  acre  at  Tallewang.  It  has  good  strong  straw, 
stands  up  well,  and  is  assured  of  a  place  amongst  the  leading  varieties  in 
cultivation. 
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Penny. — A  mid-season  Victorian  wheat,  which  was  only  tried  at  Nymagee  and 
Dubbo.  At  the  latter  place  a  severe  hailstorm  destroyed  the  plots,  and  Penny 
survived  the  visitation  best.  Less  grain  was  knocked  out,  and  the  whole 
crop  suffered  less  than  the  other  wheats,  apparently  on  account  of  the  strong 
upright  growth  of  the  stems.  At  Nymagee,  in  comparison  with  other 
varieties,  good  results  were  obtained.  This  variety  should  be  given  further 
trials. 

Roseuvrthy  is  a  South  Australian  production  from  Roseworthy  College- 
It  was  only  tried  at  Wellington  and  Nelungaloo,  where  good  yields  were 
obtained.     Further  trials  should  be  made. 

Cowra  No.  15  and  Coivra  No.  19  are  two  new  crossbreds  produced  at  Cowra 
Farm.  These  wheats  were  tried  mainly  to  see  how  they  stood  field  conditions. 
The  results  are  very  promising,  the  wheats  attracting  the  attention  of  the 
leading  farmers  in  the  locality  in  which  they  were  grown,  viz.,  Nelungaloo^ 
near  Parkes. 

Currmva,  a  Victorian  wheat,  has  given  satisfactory  yields,  but  has  an 
objectionable  characteristic  in  that  during  the  past  two  seasons  the  grain 
has  shown  a  black  spot  over  the  germ,  rendering  it  disliked  by  millers,  though 
the  flour  does  not  show  any  results  from  this  discoloration.  Until  thi& 
objectionable  feature  is  got  rid  of,  this  variety  is  not  likely  to  be  grown 
to  any  extent. 

Cleveland  is  well  known  as  being  the  most  suitable  wheat  for  the  Tablelands 
for  both  hay  and  grain.  It  has  given  good' results  at  Gilgandra  for  a  number 
of  seasons,  Gilgandra  not  generally  being  considered  a  locality  suited  to  its- 
lateness  in  maturity. 

Marquis,  an  importation  from  Canada,  has  been  under  discussion  by  the 
farming  community  for  some  time,  but  where  tried  in  comparison  with  other 
varieties  it  has  not  produced  results  to  merit  growers  to  adopt  it  to  any 
extent.  At  Gulgong  different  period  sowings  'were  made.  Sown  on  15th 
May,  1917,  a  yield  of  21  bus.  45  lb.  w^as  obtained.  From  a  sowing  made 
on  31st  July,  1917,  no  results  were  obtainable,  the  crop  not  being  sufficient 
to  harvest. 

Red  Wings  and  Billy  Hughes  are  selections  from  Canberra,  made  by  Mr. 
D.  A.  Rich,  of  "  Roselayne,"  Wellington,  in  conjunction  with  Inspector 
Birks,  B.Sc.  Both  selections  are  earlier  than  Canberra,  which  itself  is  an 
early  maturing  variety.  The  stooling  qualities  are  excellent,  in  many  plants 
from  twenty-two  to  twenty-four  stems  being  counted — a  large  number  of 
stools  in  an  early  variety  which  usually  stools  sparsely.  During  the  absence 
of  the  owner,  pigs  damaged  these  varieties  considerably.  Being  the  most 
forward  wheats,  the  pigs  were  attracted  to  them  and  caused  a  big  loss  before 
the  owner  returned.  The  other  wheats  under  trial  were  not  sufficiently 
forward  to  attract  the  attention  of  the  animals,  and  were  not  interfered 
with. 
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Table  III. — Showing  Yields   of  Hay  in   Wheat  Variety   Trials,    Western 

District,  1917-18. 


Quantity 

per  acre 

V 

Locality  and  Date  Sown. 

Variety. 

1  ICIU    [lUl    UUIC. 

Seed. 

Superphos- 
phate. 

lb. 

lb. 

t. 

c. 

q- 

lb. 

Carcoar  ... 

Warren 

65 

56 

2 

10 

0 

11 

-(sown  21st  May,  1917.) 

Warden 

„ 

3 

9 

3 

10 

Marshall"*  No.  3 

,, 

2 

17 

2 

4 

Cleveland 

,, 

2 

14 

3 

18 

Yandilla  King 

,, 

•) 

■> 

0 

7 

Zeal^d 

'• 

2 

() 

:•) 

19 

Orange  ... 

Cleveland 

62 

Nil. 

2 

17 

I 

22 

<sown  30th  April,  1917.) 

„ 

42 

3 

9 

3 

18 

„ 

56 

3 

10 

3 

24 

70 

3 

6 

0 

2 

Marshall's  No.  3 

56 

3 

4 

2 

0 

Warden          

,, 

2 

19 

3 

5 

Zealand 

„ 

3 

5 

3 

() 

Huguenot 

" 

2 

15 

0 

22 

Trials  with  Oats. 

Algerian  is  widely  known  as  one  of  the  best  all-round  varieties.  Complaints 
have  been  made  against  this  variety  in  the  far  Western  areas  that,  where 
it  has  been  hnrried  to  maturity  by  hot  weather,  it  develops  a  bitterness  and 
becomes  unpalatable  to  stock.  This  same  feature  is  noticeable  in  Tartarian 
oats,  an4  in  such  cases  an  early  oat  such  as  Sunrise  should  be  grown.  Where 
grown,  Algerian  produced  the  highest  yields  of  grain,  but  this  was  probably 
due  to  the  late  season  experienced.     Sunrise  e.xceeded  Algerian  in  hay  yield. 

Guyra,  an  Algerian- White  Ligowo  crossbred,  is  a  most  promising  variety. 
It  seeds  well,  producing  a  nice  plump  grain  that  may  prove  suitable  to  the 
oatmeal  maimfacturers,  who  at  present  import  the  plumper  Victorian  gr(jwn 
oat,  usually  Algerian.  Guyra  has  not  the  length  of  straw  of  Algerian,  but 
makes  good  hay. 

Lachlan,  another  Algerian-White  Ligowo  cross,  is  intermediate  in  length  of 
.straw  between  Guyra  and  Algerian.  Is  earlier  than  Guyra.  The  same 
notes  as  for  Guyra  apply  to  this  variety,  apart  from  the  differences  mentioned. 

Sunrise. — A  selection  from  Algerian;  is  the  earliest  oat  we  have.  At 
Nymagee  it  shed  its  grain  very  freely  when  ripening.  Before  harvesting  a 
rainstorm  occurred,  and  the  ground  was  almost  covered  with  the  grain  which 
had  been  shed.  This  feature  was  not  pronounced  when  grown  elsewhere. 
It  is  a  good  hay  oat  with  white  seed,  and  is  assured  of  a  good  future. 

Brown  Calcutta  is  too  weak  in  the  straw  to  receive  much  consideration 
from  the  farming  community.  At  Orange  it  lodged  extensively,  being  the 
only  variety  to  lodge. 

Potato  oat  produces  plump  white  grain,  but  owing  to  its  readiness  to  take 
flying  smut  is  not  so  well  liked  as  Algerian. 
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Table    IV. — Showing 


Yields    of    Hay    and   Grain 
Western  District,  1917-18. 


in   Oat  Variety   Trials, 


Locality  and 
Date  Sown. 


Variety. 


Quantity'  per  acre. 


«-d-    \  '^I?^"" 


■Grenfell 

(sown  29-30  May, 
1917.) 

Nymagee 

(sown  25-26  May, 
1917.) 

Orange 

(sown  30  April, 
1917.) 


•Carcoar 

(sown  .30  Mav, 
1917.) 


Alectown  West 
(sown  lo  .June, 
1917.) 

■Condobolin  ... 

(sown  28-29  .June, 
1917.) 


Guyia    ... 
Lac  h  Ian 
Sunrise   ... 

Lachlan 
Sunrise  ... 
Algerian ... 

Algerian... 
Guyra  ... 
Lachlan 

Potato    

Brown  Calcutta 
Abundance 

Algerian... 
Brown  Culcutta 
Guyra     ... 
Ruakura 
Sunrise  ... 

Sunrise  ... 
Alcjerian... 


Algerian. 
Lachlan 
jSunrise  . 


lb. 

00 


44 


60 


80 


60 


60 


lb. 


56 


56 


42 


28 


1 

'ields  per  acre. 

Hay. 

Grain 

t. 

c. 

q- 

lb. 

bus 
32 

28 

lb. 

7 

24 

29 

30 

3 

16 

21 
1(1 
24 

(i 

:i 

37 

8 

3 

3 

13 

2 

7 

3 

4 

1 

17 

4 
3 
3 

2 

8 

7 

16 

7 

3 
0 
3 

I 

26 
13 
25 

5 

■} 

13 

0 

11 

2 

8 

3 

26 

2 

10 

3 

25 

2 

14 

2 

24 

., 

9 

•) 

G 

2 

0 

2 

17 

99 

23 

22 

11 

19 

38 

Manurial  Experiments, 

The  results  from  these  trials,  in  conjunction  with  i)revious  experiments 
conducted  with  superphosphate  in  varying  quantities,  compared  with 
similar  plots  without  any  fertiliser,  favour  the  use  of  that  manure. 
The  differences  in  yield  were  greatest  in  the  Wellington,  Eurimbla  and  Gren- 
fell districts.  The  manured  plots  made  more  vigorous  growth  than  the 
unmanured  areas,  but  differences  in  growth  at  niaturity  were  not  very 
marked.  At  Parkes  the  manured  plots  lodged  badly,  and  had  to  be  harvested 
en  bloc.  The  unmanured  plots  were  a  little  later  in  maturing.  The  growing 
season  was  much  longer  than  usual,  harvesting  generally  being  late,  due 
to  the  frequent  rainfall  during  the  growing  period.  The  effects  of  the  applica- 
tion of  superphosphate  were  the  same  in  this  season  of  plentiful  rainfall 
as  were  noted  for  last  year,  viz.,  that  the  unmanured  plots  made  equally 
good  growth,  but  were  later  in  maturity  and  yielded  less;  also  that  the 
increased  growth  due  to  superphosphate  made  the  crop  more  liable  to  lodge 
in  heavy  weather. 
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Table     V.- 


-Showing    Results    of    Manuring    Wheat    for    Grain,    Western 
District,  1917-18. 


Locality. 


Gi-enfell 

Gilgandra 

Parkes 

Coradgery. 

Eurimbla 

Wellington 


Variety. 


Federation 
Canberra    ... 
Warren 

Hard  Federation 
Canberra    . . . 
Hard  Federation 


Date  Sown. 


1917. 
29-30  May 
22-23  „ 
25-26  June 
4-5  „  . 
8-9  „  .. 
4  May 


Seed 
per 


No 
manure. 


lb. 
55 
62 
60 
57 
85 
60 


bus.  lb. 

17  45 

38  9 

22  48 

21  23 

30  33 

10  6 


Superphosphate  per  acre. 


281b. 


561b. 


bus.  lb.  bus.  lb.  bus.  lb. 
22  13  22  21  21  7 
41  3  39  4  I  37  13 
averaged  18  48 — lodged. 


21  57 
32  52 


23  7 
36  36 
20  42 


25 

33   0 

23  20 


701b. 


bus.  lb. 


19  -52 


Crop  Harrowing  Tests. 

The  weather  conditions  were  responsible  for  making  these  tests  of  little 
value.  At  Alectown  West,  Wellington,  and  Eurimbla  results  favoured  the 
use  of  the  harrow  on  the  growing  crop,  while  at  Gilgandra  the  results  were 
variable.  With  such  a  favourable  season  for  growth,  the  objects  aimed  at,, 
viz.,  retention  of  a  mulch  and  of  soil  moisture,  were  nullified,  as  the  rainfall 
was  ample  for  all  crop  requirements. 

Table  VI. — Showing  Eesults  of  Crop  Harrowing  Tests,  Western  District^ 

1917-18. 


Locality, 

Variety. 

Date  Sown . 

Seed  per 

Yield  per  acre. 

Harrowed. 

Unharrowed. 

1917. 

lb. 

bus.    lb. 

bus.    lb. 

Gilgandra     

Canberra 

•22-23  May     ... 

62 

41       3 

38      9 

Hard  Federation 

22-23      „       ... 

J, 

36     59 

37     28 

Marshall's  No.  3 

22-23      „       ... 

J, 

31     51 

31     32 

Eurimbla 

Hard  Federation 

8-9  June 

85 

33       5 

34     35 

Wellington 

4  May 

60 

17     53 

23     20 

Alectown  West 

Canberra 

2-4  June 

70 

29     25 

33     37 

Fallowing  Tests. 

As  the  value  of  fallow  lies  mainly  in  the  conservation  of  moisture  in  the 
soil,  the  results  of  this  experiment  were  nullified.  The  season  was  of  sufficient 
rainfall  to  produce  good  crops  under  almost  any  treatment. 

Table  VII. — Showing  Results  of  Fallowing  Tests,  Western  District, 

1917-18. 


Variety. 

Date  Sown. 

Seed  per 
acre. 

Yield  per  acre. 

Locality. 

Unfallowed. 

Fallowed, 

Worked. 

Unworked. 

Worked. 

Unworked. 

Gilgandra 
Alectown  West 

Marshall's  No.  3.. 
Canberra 

Sunrise  Oats      ... 

1917. 
22-23  May 
2-5  June 

2-5      „ 

lb. 
62 
70 
bus. 
1£ 

bus.  lb. 
31     51 

bus.  lb. 
31     32 

bus.  lb. 
29  33 
24       6 

t.    c.    q.lb. 

2     5     3     0 

bus.    lb. 
31    21 
29     25 

t.   c.   q.lb. 
2     9    2     6 
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Acclimatised  rrr.<i)is  Introduced  Seed. 
This  test  was  held  for  the  purpose  of  comparing  the  cropping  values  of 
seed  introduced  from  a  different  locality  to  that  which  had  been  grown  in 
the  district  for  some  years  and  acclimatised.  As  the  same  ticatmont  of  the 
grain  was  not  possible  under  the  circumstances,  the  results  to  be  deducefl 
are  not  definite.  The  introduced  seed  was  pickled  in  l)luestone  and  limewater 
by  the  Department,  and  the  local  seed  was  bluestoned  only,  and  it  is  quite 
possible  that  this  treatment  interfered  with  the  germination.  It  is  likely 
that  as  most  farmers  do  not  pay  much  attention  to  keeping  up  the  .stamina 
of  their  wheats,  as  do  the  Departmental  farms,  the  inferiority  of  locally - 
grown  seed  is  due  to  this  lack  of  improvement  by  selection  on  their  part. 
Throughout  the  Western  District  it  was  specially  noticeable  that  the  same 
varieties  of  wheats  sown  by  the  farmer  experimenter  at  practically  the 
same  time,  and  under  much  the  same  conditions  as  the  Experiment  Plots 
were  sown,  did  not  make  the  same  headway  in  growth  and  gave  lower  }delds 
than  similar  varieties  in  the  plots. 


Table  VIII. — Showing  Results  of  a  Test  at  Eurinibla  with  Acclimatised 
versus  Introduced  (Unacclimatised)  Seed,  Western  District,  1917-18. 


Variety. 

Date  Sown. 

Seed  per 
acre . 

Super- 
phosphate 
per  acre. 

Yield  per  acre. 

Acclimatised.      Introduciil. 

Federation 

8-9  June,  1917... 

t                        1 
lb.                   Ih.           1        bus.    lb. 
85          1            50                     29     50 

bus.    lb. 
32     36 

"  Rate  of  Seeding  "  Test. 

The  weather  conditions  were  likewise  responsible  for  unsatisfactory  results 
in  this  test,  as  the  normal  local  conditions  did  not  prevail.  At  Nymagee  and 
Condobolin  light  seedings  usually  give  best  returns;  but  the  lengthened 
period  of  growth  and  frequent  rainfall  favoured  the  heavier  seedings,  except 
in  the  case  of  the  65  lb.  seed  per  acre  plot  at  Condobolin,  which  lodged, 
evidently  on  account  of  fineness  of  straw.  In  the  only  other  district  where 
this  test  was  carried  out,  the  differences  in  yield  were  not  sufficiently  marked 
to  justify  any  deductions  concerning  the  amount  of  seed  per  acre  most  satis- 
factory to  apply. 


Table  IX. — Showing  Results  of  '"  Rate  of  Seeding' 

1917-18. 


Tests,  Western  District, 


Variety. 

Late  Sown. 

Light  Seeding. 

Medium  Seeding. 

Heavy  Seeding. 

Locality. 

Seed 
per 
acre. 

Yield 
per 
acre. 

Seed 
per 
acre. 

Yield, 
per 
acre. 

Seed 
per 
acre. 

Yield 
per 
acre. 

N'ymagee 
Tails  waag 
Condobolin    ... 

Florence 

Yandilla  King  ... 
Florence 

1917. 
25-26  May 

9-10    „ 
28-29  June 

lb. 
25 
50 
45 

bus.    lb. 
12     46 
39     27 
20     23 

lb. 
35 
6(1 
55 

bus.    lb. 
13     59 
38     59 
28     11 

lb. 
45 
70 
65 

bus.    lb. 

15  27 
39     23 

16  40 
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Threshing  versus  Stripping. 
This  experiment  was  carried  out  at  Coradgery,  and  the  results  are  in  favour 
of  threshing.     In  the  case  of  Yandilla  King,  owing  to  pressure  of  work,  the 
plot  was  cut  before  it  had  arrived  at  the  proper  reaping  stage,  and  the  lower 
yield  is  on  this  account. 

Table  X. — Showing  Kesults  of  Threshing  versus  Stripping  Test,  at 
Coradgery,  Western  District,  1917-18. 


Variety. 

0ate  Sown. 

Seed  per 
acre. 

Superphos- 
phate 
per  acre. 

Yields  per  acre; 

Threshed.         Stripped. 

Yandilla  King 
Hard  Federation     ... 
Florence       

1917. 
4  and  5  .June 

lb. 
57 

lb. 
55 

bus.      lb. 

*29  25 
30  31 
34     39 

bus.     lb. 
30     19 
25       6 
32     28 

*  Cut  on  green  side. 


Potash  Salts  in  the  United  States  of  America. 

The  United  States  has  suffered,  in  common  with  other  parts  of  the  world,, 
from  a  shortage  of  potash  for  manurial  and  other  purposes,  but  it  has  made 
remarkable  efforts  to  supply  the  deficiency  from  its  own  resources.  The 
production  during  1917  totalled  the  very  favourable  amount  of  32,366  tons 
of  available  K^O,  which  was  approximately  three  and  one-third  times  that 
turned  out  in  the  United  States  for  the  previous  year,  while  it  was  about 
one-eighth  of  the  amount  imported  during  a  normal  year  prior  to  the  war. 

From  mineral  sources  production  was  divided  into  four  groups — from 
natural  brines,  from  alunite,  from  dust  from  cement  mills,  and  from  dust 
from  blast  furnaces.  Of  these  four,  by  far  the  largest  production  was  from 
natural  brines,  the  amount  being  20,652  tons  of  available  K2O,  having  at 
point  of  shipment  a  value  of  about  £1,644,000.  From  alunite  (including 
salts  and  crude  and  roasted  alunite)  there  were  three  producers,  having  a 
total  production  of  7,153  tons  of  potash  (2,402  tons  available  K:0),  and 
having  a  total  value  at  shipping  point  of  about  £190,000.  From  cement 
mills  13,582  tons  of  potash  (1,621  tons  available  K2O)  were  produced,  the 
value  being  £140,000;  while  the  potash  from  blast  furnaces  totalled  2,133 
tons  (184  tons  available  K2O),  and  valued  at  £14,000. 

The  production  from  organic  sources  may  be  summarised  as  follows :— 


Source  of  Potash. 

Amount  of 
Potash. 

Available 
KaO. 

Approximate 

Value  at  Shippintf 

Point. 

1.  Kelp 

2.  Molasses,  residue  from  distilleries 

3.  Wood  ashes    .. 

4.  Waste  from  sugar  refineries 

5.  Evaporated  wool  washes  and  miscellaneous 

industrial  wastes    ... 

tons. 

11,306 

8,589 

700 

2,593 

645 

tons. 

3,572 

2,846 

424 

359 

305 

£ 

423,  ono 

226,000 
81,000 
28,600 

22,600 
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Farmers^  Experiment  Plots, 


SOUTHERN  DISTRICT. 


H.  C.   STENING,  Inspector  of  Agriculture. 
SUMMER    FODDER    EXPERIMENTS.    1917-18. 

Experiments  with  summer  fodder  crops  were  conducted  on  the  farm  of  Messrs.. 
H    M.  Hall  and  Sons,  Studbrook,  Cunninoham,  near  Harden. 

In  addition  to  different  varieties  of  maize,  and  of  saccharine  and  non- 
saccharine  sorghums,  a  test  was  made  with  Black  cowpeas,  Japaiiese  millet, 
and  Sudan  grass. 

The  soil  was  a  black  alluvial  loam,  situated  on  a  creek  flat,  which  had  been 
in  cultivation  for  a  considerable  number  of  years.  The  land  was  ploughed 
8  inches  deep  on  12th  July,  1917,  skim-ploughed  on  10th  October,  and 
harrowed  prior  to  sowing  on  25th  October.  The  seed  was  sown  in  drills  35 
inches  apart  with  a  14-disc  wheat  drill,  feeding  through  three  tubes  only. 
The  quantities  of  seed  sown  per  acre  were — maize,  25  lb. ;  sorghum,  7  lb.  ; 
cowpeas,  12  lb.  ;  Japanese  millet  and  Sudan  grass,  5  lb.  Superphosphate  was 
applied  at  the  rate  of  1  cwt.  per  acre  through  all  tubes  of  the  drill.  The 
growing  crops  were  intertilled  twice. 

As  each  crop  was  harvested  when  it  matured,  the  dates  of  harvesting  vaiied 
according  to  the  length  of  the  growing  season  of  the  varieties. 

The  following  are  the  yields  per  acre,  together  with  the  dates  of  har\osting 
of  each  crop  : — 


Yield  per  acre- 

Date  of  Harvesting-. 

Maize — 

tons 

cwt. 

1918. 

Boone  County  White 

10 

10 

20 

February. 

Learning  ... 

10 

5 

20 

J, 

Improved  Yellow  Dent 

10 

0 

4 

March. 

Hickory  King      

8 

15 

•2 

J, 

Funk's  Yellow  Dent      

s 

12 

2 

)) 

Saccharine  Sorghums — 

Early  Amber  Catle          

u 

4 

20 

„ 

Planter's  Friend... 

11 

3 

20 

jj 

Sorghum  Saccharatum 

7 

3 

26 

February. 

Non-Saccharine  Sorghums — 

White  Kafir  Corn           

15 

4 

20 

March. 

Milo           

7 

13 

26 

February. 

Feterita 

6 

2 

4 

March.  _ 

Manchu  Kaoliang 

5 

7 

26 

February 

Black  Cowpeas 

/ 

3 

16 

»> 

Japanese  Millet          

3 

2 

13 

i> 

Sudan  Grass    ... 

2 

14 

16 

718  Agricultural  Gazette  of  N.S.W.  \Oct.  2,  1918. 

An  additional  plot  of  both  Sudan  grass  and  Japanese  millet  was  sown, 

the  seed   being  broadcasted  at  the  rate  of  14  lb.  per  acre.     The  seed  was 

mixed  with  the  superphosphate,  and  sown  through   the   manure-box   of   the 

wheat  drill.     In  this  test  the  Sudan  grass  outyielded  the  Japanese  millet,  the 

results  being  as  follows  :  — 

tons  cwt. 

Sudan  grass  ...     4       0  per  acre. 

Japanese  millet       ...      3        0  ,, 

Manure  Test. 

In  order  to  note  the  influence  of  manure  on  the  yield  of  fodder,  one  plot  of 
Improved  Yellow  Dent  maize  was  sown  without  manure,  for  comparison  with 
the  plot  of  this  variety  manured  with  1  cwt.  superphosphate  per  acre,  and 
resulted  as  follows  : — • 

tons    cwt. 

Improved  Yellow  Dent,  manured  1  cwt.  superphosphate  per  acre     10       0 
,,  ,,  unmanured  ...  ...  ...  ..      9     12 

It  was  the  intention  to  allow  the  non-saccharine  sorghums  to  mature  the 
grain,  and  to  recoi'd  the  yields  of  grain,  but  unfortunately  stock  broke  in  and 
damaged  the  crops  before  the  grain  was  ripe. 


MAIZE    EXPERIMENTS,    1917-18. 

Maize  experiments  for  grain  were  conducted  on  the  farms  of  Mr.  A.  Davis, 
"Woodlands,"  Gilmore,  and  Mr.  A.  N.  Stacy,  "Camelot,"  Tumut,  during 
the  past  season. 

The  Tumut  Plots. 

Owing  to  the  flooded  condition  of  the  river  flats,  it  was  necessary  to  select 
a  higher  site  on  land  that  locally  is  not  considered  to  be  very  suitable  for 
maize-growing,  except  in  very  favourable  seasons.  The  soil  was  a  black 
alluvial  clay  loam,  which  had  been  in  cultivation  for  over  forty  years. 
Even  at  this  level  the  land  had  been  flooded,  and  was  so  waterlogged  that  it 
was  not  possible  to  prepare  the  land  in  time  for  a  seasonable  sowing.  The 
land  was  ploughed  6|  inches  deep  on  19th  November,  harrowed,  rolled  three 
times,  cultivated  with  spring-tooth  cultivator,  and  rolled  again.  The  sowing- 
was  made  on  26th  November  with  a  one-row  maize  planter,  dropping  three 
grains  3  feet  apart,  in  rows  3  feet  9  inches  apart.  It  could  not  be  expected 
that  the  best  results  would  be  obtained  from  such  a  late  sowing  on  land  other 
than  river  flats,  and  it  was  very  fortunate  that  there  were  no  early  frosts  to 
damage  the  crops  before  they  had  matured. 

The  growing  crops  were  harrowed  on  the  3rd  and  12th  December,  and  were 
scarified  on  28th  December  and  3rd  and  15th  January. 

The  Gilmore  Plots. 
The  river  flats  at  Gilmore  were  also  flooded,  and  the  site  selected  for  the 
experiments  was  on  high  land  of  slate  derivation,  which  cannot  be  regarded 
as  a  maize  soil,  and  was  selected  more  particularly  to  note  the  influence  of 


Oct.  2,  191S.]  Agricultural  Gazette  of  N.S.W , 


719 


Fig.  1.     Improved  Yellow  Dent  Maize  at  Cunningham.    Yield  of  {,reen  fodcltr,  10  tons  per  acre. 


\ 


Fig.  2. — Milo  Sorghum  at  Cunningham.    Yield  of  green  fodder,  7  tons  18  cwt.  per  acre. 
Summer  Fodders.     Farmers'  Experiment  Plots,  1917-18. 
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fertilisers  oq  such  soils.  It  was  a  red  loam,  which  had  been  in  cultivation  for 
forty  years.  The  land  was  ploughed  6  inches  deep,  harrowed  and  cross- 
harrowed  during  the  second  week  in  September,  and  disced  second  week  in 
October.  Wet.  weather  compelled  a  postponement  of  the  sowing,  which  was 
completed  on  23rd  October,  The  seed  was  sown  with  a  one-row  maize-planter 
with  fertiliser  attachment,  dropping  three  grains  every  3  feet,  in  rows  3  feet 
10  inches  apart.  Heavy  rains  continued  to  fall  subsequent  to  sowing,  which 
caused  the  soil  to  wash  out  badly'  and  to  set  down  hard,  and  in  consequence 
the  yields  were  prejudicially  affected. 

Table  A. — Showing  Rainfall  during  growing  period,  Maize 
Experiments,  Southern  District,  1917-18. 


Month. 

Tumut.      Gilinore. 

Month.               1   Tuniut.    j  Gilmore. 

1917. 

(3ctober     

November 
December 

points. 
182 

points. 
108 

•213 

1918.                 points 
January  ...         ...        2o2 

February             ...         \^5 
March   " -216 

poiuts. 
273 
243 
270 

Total — Tumut,  805  points  ;  Gilmore,  1,692  points. 


The  experiments  comprised  a  variety  trial  and  fertiliser  test  at  each  locality, 
The  results  of  the  variety  tibials  are  shown  in  Table  B. 


Table  B. — Showing  Results  of  Maize  Variety  Trials, 
Southern  District,  1917-18. 


Variety. 


Gihijore. 


bus. 

lb. 

bus.  lb. 

Learning       

43 

16 

19    .38 

Craig- Mitchell     ... 

42 

17 

18       4 

Early  Yellow  Dent 

39 

36 

16     20 

Reid's  YelloAV  Dent 

41 

53 

12      8 

Silvermine 

33 

39 

18     12 

Funk's  Yellow  Dent 

35 

43 

15     30 

Gold  Standard  Learning  ... 

37 

6 

14       8 

Prairie  Queen         

35 

24 

14     44 

Boone  County  White 

31 

39 

18       4 

Early  Clarence       

31 

1 

13     14 

Potchef Strom  Pearl 

38 

12 

Chester  County      

16     20 

Each  plot  received  1  cwt.  superphosphate  per  acre. 

Considering  the  fact  that  the  land  has  been  practically  worked  out,  having 
been  under  cultivation  for  over  forty  years,  and  also  the  very  late  sowing,  the 
yields  obtained  at  Tumut  are  very  satisfactory.  The  yields  at  Gilmore  were 
very  low,  which  may  be  attributed  to  the  unsuitability  of  the  soil  for  maize, 
and  to  the  soil  having  set  hard  as  the  result  of  the  heavy  rains  in  November, 
as  indicated  in  Table  A. 

Details  of  Varieties. 

Learning  was  top  yielder  at  both  centres,  supporting  the  results  obtained  in 
previous  years.  It  matured  later  than  any  of  the  other  varieties,  and 
therefore    would   doubtless  have  given  even  better  yields   with  an    earlier 
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Fig.  3. — Feterita  CNon-saccharine  Sorghum)  at  Cunningham.     Yield  of  green  fodder, 
6  tons  1  ewt.  per  acre. 


Fig.  4.- 


-Manohu  Kaoliang  (Non-sacchirlne  Sorghum)  at  Cunningham.      Yield  of  green  fodder, 
6  tons  1  cwt.  per  acre. 


Summer  Fodders.     Farmers'  Experiment  Plots,  1917-18. 
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sowing.  Some  growers  raise  an  objection  to  this  variety  on  account  of  the 
small  size  of  the  cobs,  as  they  require  more  handling  in  harvesting  and 
threshing  than  large  cobs.  It  produces  a  small  attractive  grain,  which 
weighs  well. 

Craig-Mitchell,  which  M^as  tested  for  the  first  time  on  the  Experiment  Plots, 
has  returned  the  second  highest  average  yield.  It  is  a  white  maize,  which 
matures  fairly  early. 


Fig.  6. — Sudan  Grass  at  Cunningham.    Yield  of  green  {odder,  4  tons  per  acre. 


The  early  varieties,  Early  Ydlow  Dent,  Reid's  Yellow  Dent,  and  Silvermine 
have  yielded  satisfactorily ;  while  the  mid-season  varieties,  Funk's  Yellow 
Dent,  Gold  Standard  Learning,  and  Boone  County  White,  have  not  been  as 
prolific  as  usual.  Without  doubt  the  late  sowing  has  favoured  the  earlier 
maturers, 

Prairie  Queen  is  a  large-cobbed  variety,  somewhat  resembling  Early 
Clar'nce,  although  it  matures  a  little  later.  Both  these  varieties  would  show 
to  much  better  advantage  on  river  fiat  soils.  Early  Clarence  is  not  favoured 
by  some  growers,  owing  to  the  prickly  nature  of  the  cobs,  which  causes  the 
hands  to  become  sore  unless  gloves  are  worn  when  harvesting. 

Potchefstrom  Pearl  and  Chester  Couyity  are  varieties  tested  for  the  first 
time ;  both  are  fairly  late  maturers.  The  former  is  a  white  maize,  with  very- 
large  grain,  behig  a  cross  between  Hickory  King  and  Boone  County  White, 
and  is  rather  promising  as  a  yielder.  Chester  County  is  a  yellow  maize,  which 
possesses  no  qualities  to  recommend  it  in  preference  to  other  proved  varieties. 


Oct.  2,  1918.1 


Agricultural  Gazette  of  N.S.W. 


723 


Manurial  Experiments. 
Fertiliser  tests,  consisting  of  live  plots,  were  Ciuried  out  in  cacli  locality, 
Funk's  Yellow  Dent  being  the  variety  used  for  this  purpose.  In  both 
instances  the  fertilisezs  were  ap|)lied  by  means  of  an  attachment  to  the  maize 
planter.  One  plot  was  unmanured,  and  the  remaining  jilots  received  appli- 
cation of  fertilisers  as  follows  : —  , 

s.    d. 

...     4   10 
...     9     <) 
2  cwt.  P7  mixture,  consisting  of  1  cwt.  superphos- 
phate and  1  cwt.  bone-dust  per  acre,  valued  at  15     0 
1^  cwt.  M.5  mixture,  consisting  of  1   cwt.  super- 
phosphate and  I  cwt.  sulphate  of    ammonia 
per  acre,  valued  at       ...  ...  ...  ...    17   10 


1  cwt.  superphosphate  per  acre,  valued  at. 

9 


Table  C. — Showing  Results  of  Manurial  Experiments,  Southern  District, 

1917-18. 


Manure  per  acre. 

Tumut. 

Gilmore. 

Vield  per  acre. 

Increase  due 
to  manure. 

Yield  per  acre. 

Increase  due 
to  manure. 

bus. 

lb. 

bus.    lb. 

bus. 

lb. 

bus.    lb. 

No  Manure 

32 

23      ■ 

8 

44 

1  ewt.  Superphosphate     ... 

35 

43 

3     20 

15 

30 

6     44 

2     „                 „                   

38 

44 

6     21 

15 

0 

6     14 

2  cwt.  P7  Mixture            

35 

42 

3     19 

16 

28 

7     42 

1^  cwt.  Mo      ,,                 

39 

21 

6     56 

19 

30 

10     44 

In  every  instance  substantial  increases  have  been  returned  as  the  result  of 
manuring.  These  increases  are  set  out  more  clearly  in  Table*  C,  where  it 
will  be  seen  that  the  soil  at  Gilmore  has  responded  to  manuring  in  a  most 
remarkable  manner,  1  cwt.  of  superphosphate  per  acre  returning  a  77  per 
cent,  increase,  and  \\  cwt.  M.5  mixture  per  acre,  122  per  cent,  increase  over 
the  yield  of  the  unmanured  plot. 

The  highest  yields  at  both  centres  were  returned  as  the  result  of  the 
application  of  1^  cwt.  M.5  mixture  per  acre,  but  this  is  a  comparatively 
expensive  fertiliser  ;  and  when  prices  are  taken  into  account  the  highest  net 
profit  was  obtained  at  Tumut  by  an  application  of  2  cwt.  superphosphate. 
However,  at  Gilmore  the  M5  mixture  easily  returned  the  highest  net  profit 
per  acre,  viz.,  £1  15s.  lid. 

Table  D. — Showing  Value  of  Increase  per  acre  and  Profit  due  to  manuring, 
Maize  valued  at  5s.  per  bushel,  Southern  District,  1917-18. 


Tumut. 

Gilmore. 

Value  of 
Increase. 

Profit  due  to  i       Value  of 
manure.              Increase. 

Profit  due  to 
manure. 

1  cwt.  Superphosphate     ... 

2  „                „                  

2  cwt.  P7  Mixture             

\\  cwt.  xM5      „                

£     S.     d. 

0  16     8 

1  11     9 

0  16     7 

1  14     9 

£    s.    d. 

0  11  10 

1  2     0 
0    1     7 
0  16  11 

£    s.     d. 
1  13    9 
1   11     2 

1  18    7 

2  13    9 

£    s.    d. 
1     8  11 
1     1     5 
1     3    7 
1  15  11 
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Quality  and  Quantity  of  New  South  Wales  Butter, 
1916-18,  SHOWN  Graphically. 

In  the  September  issue  a  statement  was  published  showing  the  monthly 
returns  from  the  butter  factories  for  the  years  ending  30th  June,  1917  and 
1918  respectively.  The  figures  also  indicated  the  quality  of  the  butter  as 
graded  in  accordance  with  the  Dairy  Industry  Act. 

The  following  diagrams  indicate  graphically  the  quantity  and  quality  of 
each  month's  output,  and  also  the  marked  improvement  (amounting  to  3-6 
per  cent.)  in  the  total  of  the  choicest  grade  of  the  1917-18  product  over  that 
of  the  previous  year. 

Graph  I.— Showing  Monthly  Output  of  Butter  in  New  South  Wales 
for  the  years  1916-17  and  1917-18. 
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A  Serious  Pest  to  Stored  Wheat. 

The  Lesser  Grain-borer  {Bhizopertha  dominca). 


W.  W.  FEOGGATT,  F.L.S.,  Government  Entomologist. 

Among  the  number  of  different  kinds  of  insects  found  in  or  about  the  great 
wheat  stacks,  that  have  been  piling  up  during  the  last  three  years  in  this  State, 
there  are  many  that  only  come  to  feed  upon  the  waste  or  damaged  wheat,, 
or  at  most  to  gnaw  the  surface  of  the  grains.  These  insects,  through  their 
presence  in  the  bags  of  wheat  in  both  the  larval  and  perfect  states,  do  a 
certain  amount  of  damage  ;  but  it  is  the  primary  destroyers  which  eat  to  the 
heart  of  the  grain  that  cause  such  enormous  destruction  of  wheat  all  over  the 
world.  The  first  two  of  these  are  the  cosmopolitan  grain  weevils,  both  of 
which  attack  the  stored  grain  in  the  same  manner,  and  to  all  intents  and 
purposes  the  damage  they  cause  is  practically  the  same, 

Galandra  oryzce  is  the  common  species  all  over  New  South  Wales  ;  it  has  a 
well-developed  pair  of  hind  wings  folded  up  beneath  the  protective  wing 
covers  ;  it  can  fly,  though  it  onl}^  uses  these  wings  under  exceptional  circum- 
stances. It  is  usually  smaller  and  darker  in  colour  than  Galandra  granaria. 
The  latter,  commonly  known  as  the  granary  weevil,  is  rare  in  this  State,  but 
is  the  common  species  all  over  Victoria  and  South  Australia.  It  is  generally 
larger  and  of  a  lighter  reddish  brown  than  the  previous  weevil,  and  it  is 
wingless. 

We  now  have  a  third  primary  wheat  pest  that  destroys  stored  grain  in  the 
same  wholesale  manner.  It  has  been  called  by  the  American  eutomologists 
"The  Lesser  Grain-borer,"  and  it  was  described  by  Fabricius  in  1792  under 
the  name  of  Bhizopertha  dominca,  from  specimens  said  to  have  come  from 
India.  It  is  another  cosmopolitan  beetle,  well  known  in  India  in  stored  grain, 
that  has  been  recorded  from  many  other  parts  of  the  world,  where  it  has  been 
probably  carried  and  accidentally  introduced  with  shipments  of  grain.  In 
this  way  it  has  reached  Australia,  where  it  has  probably  been  established  in 
a  minor  degree  for  many  years.  It  is  recorded  as  a  common  pest  in  wheat 
stacks  in  South  Australia,  and  some  months  ago  the  writer  noticed  a  few  in 
the  wheat  stacked  in  the  grain  sheds  at  Darling  Harbour.  During  June  a 
careful  survey  was  made  of  last  year's  wheat  stacked  at  Enfield,  when  numbers 
of  these  beetles  were  found  both  inside  and  outside  the  bags. 

Previously,  the  writer  had  inspected  a  large  number  of  wheat-stacks  in 
the  inland  districts  without  finding  any  traces  of  this  beetle  ;  so  that  it  is 
probable  that  at  the  present  time  it  is  confined  to  the  neighbourhood  of 
Sydney. 

The  Lesser  Grain-borer  belongs  to  the  wood-boring  beetles  (family  Boslry- 
chidce),  which  are  very  difierent  from  the  members  of  the  family  CurcuIonidcB, 
snout  beetles  or  weevils,  to  which  the  grain  weevils  belong. 
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The  beetles  of  this  family  (Dostrychidcs)  have  the  head  turned  down  under 
the  prothorax,  and  are  armed  witli  powerful  jaws  with  which  they  can  cut 
directly  into  the  wood.  On  account  of  the  clean-cut  holes  they  bore  into 
branches  or  dead  timber,  some  are  popularly  known  as  "  auger  beetles,"  others 
as  "shot-hole  borers." 

This  species  {Rhizoperlha  dominca)  is  often  found  in  the  wood  of  packing 
cases  from  the  East ;  evidently  it  was  originally  a  wood-boring  beetle  before 
it  found  the  contents  of  the  cases  suitable  as  food,  and  adopted  domestic 
habits.  It  has  been  obtained  from  stored  drugs,  various  seeds,  besides  stored 
grain,  roots,  such  as  dried  rhubarb,  powdered  arrowroot,  and  ships'  biscuits. 

Though  sometimes  found  infesting  rice  it  seems  to  prefer  wheat.  The  adult 
beetles  gnaw  up  the  whole  of  the  wheat  grains  from  the  outside  until  each  is 
reduced  to  an  absolute  shell ;  then  they  crawl  inside  and  feed  upon  the  inner 
surface.  The  damage  they  cause  can  be  easily  distinguished  from  the  more 
regular  hole  of  tlie  true  weevils  in  each  infested  grain. 

This  beetle  appears  to  be 
most  noticeable  in  the  coastal 
cities  where  merchandise  from 
abroad  is  being  constantly 
landed.  In  the  United  States, 
Chittendon  thinks  that  it  often 
dies  out,  even  when  introduced 
with  goods  and  well  established 
in  inland  towns.  Though  origin- 
ally a  tropical  beetle,  it  now 
ranges  over  Europe,  Egypt, 
Algeria,  Hawaii,  Madeira,  and 
the  United  States,  and  is  now 
recorded  from  Australia,  but 
appears  to  thrive  best  in  a 
warm  climate.  Therefore,  this 
country  may  prove  to  be  a  very 
suitable  home  for  this  grain- 
borer  if  it  ever  becomes  firmly 
^established  on  our  coast,  and 
the  danger  of  it  being  scattered 
inland  with  infested  grain  or  old 
bags  is  a  very  serious  matter. 

The  Lesser  Grain-borer  can  be  easily  distinguished,  even  with  the  naked  eye, 
from  the  grain  weevils,  by  its  slender  cylindrical  form  and  small  size,  for  it 
measures  only  about  \  of  an  inch  in  length.  The  prothorax  is  rounded  and 
covers  the  head,  which  is  furnished  with  large  eyes,  powerful  jaws,  and  slender 
ten-jointed  antennae,  the  last  three  forming  a  pectinate  club.  The  general 
colour  varies  from  almost  black  to  reddish  brown. 

It  has  been  redescribed  under  a  number  of  difierent  names,  several  of  which 
until  lately  have  been  looked  upon  as  distinct  species  ;  Rhizopertha  pusillus 


Natural  Size 


tSaturalSize  2  x20 


1.  Grain  of  Wheat  attacked  by  the  Lesser  Grain-borer. 

Note  how  tlic  yrairi  is  reduced  to  an 
alisolvite  >hell. 

2.  Th9  Lesser  Grain-borer  (lihizrperlha  dominca). 
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is  now  considered  to  be  only  a  variety  of  this  species.  Chittendon,  in  the 
96th  Entomological  Bulletin  of  the  U.S.  Department  of  Agriculture,  1911, 
gives  an  account  of  the  synonomy  and  range  of  this  beetle. 

Unlike  the  grain  weevils,  the  Lesser  Grain-borer  does  not  deposit  her  eggs 
in  or  upon  the  wheat  grains,  but  drops  them  into  the  loose  mass,  and  the 
growing  larvae  do  not  even  bore  into  them  ;  the  damage  is  confined  to  the  adult 
beetles.  Experiments  in  the  United  States  proved  that  in  the  summer 
months  the  life-history  from  the  eggs  deposited  among  the  grain  to  the 
development  of  the  adult  beetle  occupied  about  three  months. 

Mr.  McCarthy,  who  made  some  careful  observations  upon  specimens  pla^ced 
in  jars  in  fresh  wheat  in  the  Entomological  Laboratory,  informs  me  that 
through  the  winter  months  the  beetles  remain  quiescent  and  do  not  attempt 
to  feed  upon  the  grain.  In  the  stacks,  a  warm  sunny  day  even  in  miu winter 
seems  to  affect  them,  for,  in  company  with  the  weevils,  they  wer  •  crawling 
about  on  the  exposed  surface  of  the  bags  in  which  they  had  been  feeding  late 
in  June. 

How  to  Prevent  its  Spread. 

A  considerable  amount  of  wheat  has  been  damaged  by  these  beetles  in  the 
Enfield  wheat-stacks,  but  if  prompt  action  is  taken  it  should  be  [  ossibln  to 
prevent  them  from  spreading  beyond  the  coastal  area. 

The  first  thing  to  be  done  is  to  quarantine  all  empty  bags,  screens,  and 
dunnage,  and  allow  nothing  to  go  into  the  country  that  has  been  in  use  at 
Darling  Harbour  or  Enfield  before  they  have  been  thoroughly  disirfected. 
Any  wheat,  if  sent  from  Enfield  into  the  country,  should  be  treated  with  hot 
air,  as  experiments  have  shown  that  it  requires  a  heavy  charge  of  either 
bisulphide  of  carbon  or  hydrocyanic  acid  gas  to  destroy  the  beetles  in  the 
wheat. 


Increased  Production  of  Cereals* 


J.  T.  PRIDHAM,  Plant  Breeder. 

In  addition  to  rearing  more  stock  to  supply  the  needs  of  the  country  and 
for  export,  farmers  the  world  over  are  being  asked  to  grow  more  grain. 
This  is  especially  the  case  in  countries  more  directly  affected  by  the  war; 
but  even  iu  Australia,  with  a  large  prospective  trade  tO  America,  there  is 
great  inducement  for  farmers  to  increase  their  efforts.  Wheat  is  required 
for  human  consumption,  oats  for  horses  chiefly,  while  barley  is  being  more 
largely  grown  for  stock  food,  and  finds  a  useful  place  in  the  farm  rotation. 
It  may  be  asked,  what  more  can  be  done  apart  from  an  increased  acreage 
being  put  under  crop?  The  man  power  of  the  agricultural  districts  has 
been  weakened  by  the  demands  of  war,  and  it  is  unreasonable  to  expect  a 
very  great  addition  to  the  extent  of  crop  put  in.  The  Department  has  for 
many  years  been  experimenting  with  fertilisers,  and  is  in  a  position  to  give 
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growers  definite  and  proved  advice  in  this  direction  in  order  that  the  best 
returns  may  be  secured  from  the  hmd.  While  new  varieties  have  a  subtle 
attraction  for  the  man  on  the  land,  they  have  to  be  regarded  with  suspicion, 
or  at  any  rate  with  reserve,  until  their  value  is  proved  .by  trials  at  the 
Farmers'  Experiment  Plots  or  Experiment  Farms.  Tt  may  be  we  have  not 
written  the  last  word  on  methods  of  cultivation ;  but  successful  farmers 
have  demonstrated  their  methods  so  repeatedly  that  we  need  not  look  for 
new  ground  to  be  broken  in  this  direction  in  the  immediate  future.  We 
may  take  it  that  agricultural  implements  are  in  a  sufficiently  advanced 
stage  of  perfection  for  the  needs  of  our  conditions  of  soil  and  climate, 
considering  the  competition  existiiig  among  machinery  firms.  Where,  then, 
are  we  to  look  for  an  avenue  to  increased  production'?  More  especially  to 
the  plant  itself. 

As  soon  as  we  approach  this  aspect  of  farming  we  come  to  a  dead  end. 
This  path,  however,  only  requires  opening  up  to  lead  to  what  is  perhaps  the 
most  promising  field  of  all  for  the  progressive  man.  We  need  to  be  educated 
in  order  that  we  may  individualise  the  plant — to  isolate  the  best  from  the 
mixed  population  of  the  paddock — in  other  words,  selection  in  its  truest 
sense.  It  is  time  that  plant-breeding  is  divested  of  the  cloak  of 
scientific  mystery  that  lias  enshrouded  it  for  the  lay  mind.  That  there  are 
depths  unfathomed  in  this  branch  of  science,  no  one  knows  better  than  the 
plant-breeder;  but  as  cream  lies  on  the  surface,  so  the  observant  farmer 
can  as  well  take  advantage  of  desirable  variations  appearing  in  the  crop  as 
the  trained  scientist;  and  he  lias  the  advantage  of  being  continually  on  the 
spot.  As  he  passes  to  and  fro  with  his  team  he  is  in  the  best  position  to 
detect  a  particularly  fine  head  in  the  crop,  and  in  thin  patches  of  growtli 
to  isolate  an  unusually  vigorous  plant. 

We  have  sheep  studs  in  the  State  which  command  high  prices  for  pedi- 
greed rams,  and  yet  we  do  not  see  any  advertisements  of  stud  Federation 
wheat,  although  the  wheat-grower  has  an  infinitely  larger  number  of  indi- 
viduals to  select  from  than  the  biggest  stud  sheep  breeder — wider  scope 
and  better  opportunities  for  selection  if  they  were  only  availed  of.  We 
have  poultry  strains  galore;  biit  who  ever  bothers  about  raising  a  pedigree 
strain  of  oats  ?  Provided  the  seed  is  free  from  black  oats  and  smut,  and 
not  too  pinched,  it  is  worth  the  market  price!  And  the  market  price  for 
seed  oats  is  very  little  more  than  for  feed  oats — in  fact,  often  the  same. 
But  this  hardly  obtains  with  poultry.  A  guinea  is  cheerfully  paid  for  a 
rooster;  but  no  one  would  think  of  breeding  for  egg  production  from  fowls 
bought  at  5s.  a  pair  in  the  market. 

Let  us  take  a  walk  to  the  nearest  paddock  and  look  narrowly  at  the  plants 
comprising  the  crop.  The  close  seeding  largely  prevents  our  singling  out 
individuals,  but  we  can  soon  see  that  some  seeds  have  thrown  up  but  one 
stalk;  others,  two,  three,  and  more.  The  number  of  straws  depends  partly  on 
the  environment  of  the  seed  and  partly  on  its  initial  vitality  and  breeding.  It, 
will  be  said,  "  Oh,  it's  just  a  matter  of  grading."  This  is  partly  true ; 
grading  is  very  important,  for  many  seeds  become  damaged  at  stripping 
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time,  and  many  that  are  not  injured  have  been  weak  and  thin  seeds,  which 
could  never  produce  healthy  plants.  Even  a  graded  sample  will  not  grow 
a  completely  uniform  crop,  because  we  may  have  two  stalks  springing  from 
a  fine,  plump  seed  and  three  or  four  stalks  from  another  equally  fine,  and 
with  the  same  advantages  of  fertiliser  and  moisture.  In  the  one  case  the 
individual  is  only  moderately  productive  by  nature,  and  in  the  other  it  is 
naturally  a  heavy  yielder.  If  these  principles  of  selection  were  not  followed 
by  seedsmen  we  should  have  our  beans  and  peas  deteriorating  and  our  flowers 
smaller  and  less  showy. 

At  the  Government  farms  pedigreed  seed  of  cereals  is  raised;  but  we 
should  like  to  see  private  farmers  devoting  attention  to  this  work,  as  they 
are  doing  in  America,  where  we  hear  of  Funk  and  Riley  in  the  seed  maize 
business  and  Wheeler  breeding  seed  wheat,  in  spite  of  the  fact  that  in  that 
country  the  Government  and  State  organisations  are  so  large  and  complete 
that  pedigreed  seeds  are  mostly  supplied  from  this  source. 

We  should  like  to  enlist  the  sympathy  and  interest  of  school  teachers  and 
boys  in  rural  districts.  If  a  teacher  has  twenty  rows  of  wheat  in  his 
school  garden,  and  Jim  Smith's  plot  is  the  best,  there  is  naturally  more 
interest  aroused  over  the  garden  than  if  the  twenty  plots  were  sown  from  a 
packet  supplied  by  the  nearest  Government  farm.  The  boys  should  be 
encouraged  to  pick  out  the  best  plants  or  ears  from  their  fathers'  crop,  and 
if  each  boy  has  a  plot,  the  whole  series  being  given  similar  treatment  in 
the  way  of  cultivation,  the  chances  are  that  the  spirit  of  rivalry  started 
among  the  boys  will  reach  the  homes,  the  result  being  a  seed  plot  established 
in  a  corner  of  the  house  paddock  or  garden,  or  perhaps  in  the  wheat  paddock 
itself.  If  the  grain  from  a  single  head,  or  preferably  the  stalks  springing 
from  one  set  of  roots,  be  taken  as  the  unit,  in  a  surprisingly  short  time  we 
may  gather  a  stock  of  seed.  The  grains  should  be  sown  at  first  singly  by 
hand  a  few  inches  apart,  like  peas,  in  a  row.  It  is  first  necessary  to  prove 
that  a  plant  is  a  good  mother — that  is,  that  the  family  arising  from  it  is  pro- 
ductive. To  determine  the  prepotency  of  an  individual,  it  is  necessary  to 
grow  it  at  least  for  two  seasons  in  plots  alongside  other  mother  plants  taken 
from  the  same  variety  for  comparison. 

This  is  interesting  work,  and  once  started  the  farmer  will  no  longer- 
think  of  the  trouble  which  may  at  first  seem  to  be  associated  with  it;  and 
when  he  can  see  that  it  touches  his  pocket,  that  it  is  a  payable  proposition, 
the  work  becomes  a  pleasure.  It  must,  of  course,  be  maintained,  as  the  old 
writer  Virgil  said :  "  Unless  the  farmer  continues  to  pick  out  the  most 
robust,  the  crop  as  a  whole  goes  back  to  the  old  level  of  mediocrity." 

What  we  have  been  insisting  on  is  merely  an  application  of  Quetelets' 
law.  This  states  that  if  1,000  men  be  taken,  and  their  heights  recorded, 
there  will  be  relatively  a  few  very  short,  a  few  very  tall,  and  the  remainder 
of  a  medium  height.  We  have  in  our  minds  to  stand  our  plants  against  a 
wall  to  get  a  correct  view  of  their  productiveness  and  vigour.  Place  them 
in  ascending  order  of  yield,  keep  a  few  at  the  top  of  the  line  for  seed,  and 
the  rest  may  be  good  enough  for  some  farmers,  but  not  for  the  progressive 
man. 
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Banana  Culture  in  the  Tweed  District. 


C.   E.  B.  WELSH,  r.R.H.8.,   Mirauibeek  Fann,  Tweed  Heads. 

For  many  years  sugar-cane  has  been  the  main  crop  grown  in  the  Tweed 
district;  but  since  bhiek  labour  ceased  to  be  available,  sugar-cane  growing 
has  gradually  declined,  and  now,  on  the  rough  and  hilly  country,  only  small 
areas  are  to  be  seen  growing,  because  of  the  high  cost  of  white  labour,  which 
has  absorbed  the  profits,  the  grower  finding  that,  after  waiting  two  years 
for  his  crop  to  mature,  very  little  was  left  over  after  paying  expenses.  Some 
growers  sowed  down  their  land  with  grass,  and  embarked  on  the  dairying 
industry;  others  allowed  the  lantana  to  grow  up,  then  brushed  the  lantana, 
burnt  it,  and  planted  bananas.  Some  of  the  plantations  in  this  district  look 
extremely  well;  and  it  is  fortunate  that  the  banana  seems  a  crop  which  can 
be  successfully  grown  in  very  rough  country,  because  some  of  the  sites 
selected  for  banana  plantations  are  so  steep  and  rocky  that  it  is  an  impos- 
sibility to  cultivate  by  means  of  horse  power.  In  this  district  can  be  seen 
bananas  growing  most  luxuriantly  amongst  masses  of  rock  and  huge 
boulders. 

Some  of  the  essentials  for  success  in  banana  growing  are  a  good  rainfall, 
a  well-drained  and  warm  soil,  rich  in  potash,  and  a  sheltered  position ;  the 
rain  should  fall  chiefly  in  the  summer,  when  the  soil  temperature  is  high, 
the  chief  growing  period  of  the  banana,  and  also  in  the  spring,  to  give  them  a 
start  after  the  winter.  Shelter  from  rough  and  cold  winds  is  necessary, 
because  of  the  immense  weight  of  the  bunches  causing  the  steins  to  sway 
about  when  the  huge  leaves  catch  the  wind,  and  in  consequence  the  sucker 
is  either  broken  off  or  uprooted.  The  leaves  become  torn  in  strips  by  the 
wind,  but  their  efficiency  is  not  much  impaired  by  the  tearing,  because  the 
vascular  bundles  run  parallel  to  each  other,  and  are  not  broken  across;  thus 
their  functions  are  not  interfered  with. 

From  reliable  reports  we  learn  that  bananas — plants  and  bunches — remove 
from  the  soil  the  following  in  lb.  per  acre: — Pure  potash,  271-48;  phosphoric 
acid,  22-52;  lime,  102-15;  nitrogen,  84-54.  These  figures  convey  to  our  minds 
the  immense  importance  of  potash  and  lime  for  bananas.  Just  as  the  speed 
of  a  locomotive  is  governed  by  the  amount  of  fuel  and  water  to  supply  the 
steam,  so  the  development  and  quality  of  the  banana  depend  on  the  available 
supply  of  plant  food.  The  banana  plant  is  naturally  a  very  rapid  grower, 
and  the  enormous  quantity  of  potash  must  be  readily  available.  An  in- 
sufficient supply  is  known  to  adversely  affect  the  formation,  of  carbohydrates. 

As  before  mentioned,  the  bananas  in  this  district  are  being  chiefly  grown 
on  old  sugar-cane  land,  which  has  been  permitted  to  become  overgrown  with 
lantana,  and,  when  burnt,  the  lantana  has  furnished  a  supply  of  potash  in 
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its  most  available  form.  This,  I  believe,  explains  wliy,  where  there  has 
been  a  heavy  growth  of  lantana,  followed  by  a  good  burn-off,  the  bananas 
during  the  first  four  years  thrive  so  well,  the  enormous  growth  of  foliage, 
with  that  dark  green,  healthy  colour,  denoting  abundance  of  available  plant 
food;  while  the  bunches  are  large  and  well  developed.  But  under  this 
heavy  strain  of  cropping  the  requisite  plant  food  becomes  exhausted  more 
quickly  than  nature  can  supply  it,  the  plants  assume  a  yellow-green  colour, 
the  bunches  are  smaller,  and  eventually  the  plantation  becomes  neglected, 
because  the  crops  no  longer  pay  for  the  labour  required.  Disease  then  soon 
asserts  itself,  and  the  grower  blames  the  soil,  the  weather,  the  supplier  of 
the  stools,  or  anything  but  himself. 

We  must  remember  that  bananas  are  surface  rooters,  and  in  comparison 
to  their  size  their  roots  do  not  extend  a  very  long  way,  whereas  the  majority 
of  fruit  trees  establish  a  system  of  roots  extending  in  all  directions,  growing 
to  a  great  depth,  as  well  as  covering  a  large  area;  they  also  take  several  years 
to  establish  themselves  before  the  heavy  demands  of  fruit-bearing  are  made. 
Trees  have  been  known  to  send  out  roots  long  distances  to  procure  food  or 
water  not  found  close  at  hand.  Bananas  are  not  adapted  for  this,  and  if 
the  necessary  food  is  not  within  easy  reach  they  soon  assume  an  unhealthy 
and  stunted  appearance. 

We  also  learn  that  lime  is  very  necessary  for  the  banana.  Having  tested 
samples  of  soil  in  this  district  with  dilute  hydrochloric  acid,  I  have  found 
it  very  deficient  in  lime.  Owing  to  the  continued  growth  of  sugar-cane  in 
this  district  for  many  years,  the  soil  has  become  acid  in  reaction;  and  it  is 
a  well-known  fact  that  microf ungi  are  favoured  by  an  acid  reaction,  and  the 
action  of  bacteria  which  fi:x  nitrogen  is  hindered.  Not  only  does  lime  pre- 
vent fungoid  diseases,  but  it  cures  them  on  soils  where  they  already  prevail ; 
dressings  of  lime  also  render  available  both  potash  and  phosphoric  acid, 
which  are  brought  into  a  more  soluble  form ;  and  just  at  this  time,  when  the 
world's  largest  store  of  potash  is  locked  up  in  Germany  by  the  war,  it  is 
well  to  bear  in  mind  that  a  liberal  application  of  lime  to  soils  deficient  in 
such  is  a  good  investment. 

It  is  erroneous  to  conclude  that  if  superphosphate  of  lime  or  bones,  which 
are  phosphate  of  lime,  be  supplied  to  the  soil  these  fertilisers  will  supply  the 
lime  required.  Lime  or  its  carbonate  is  required  in  the  soil  to  supply  a 
free  base.  Superphosphate  is  saturated  with  sulphuric  acid  in  the  process 
of  its  manufacture,  so  that  there  is  an  excess  of  acid,  and  the  use  of  this 
fertiliser  reduces  the  amount  of  the  carbonate  of  lime  in  the  soil;  in  fact, 
used  on  land  deficient  in  lime,  superphosphate  has  a  favourable  influence  on 
the  spreading  of  some  fungoid  diseases,  by  reason  of  its  increasing  the 
acidity  of  the  soil, 

Basic  slag  is  a  phosphatic  fertiliser  which  supplies  both  phosphates  and 
lime  to  the  soil;  under  normal  conditions  it  is  a  cheap  manure,  can  be  safely 
stored  in  bulk,  and,  where  land  is  deficient  in  lime,  basic  slag  will  give 
much  better  results  than  superphosphate.  Basic  slag  requires  a  good  rain- 
fall to  assist  in  bringing  it  into  action,  as  it  is  a  very  slow-acting  manure. 
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requiring  eight  to  twelve  months  before  its  effects  are  seen.  On  light  porous 
soils  lime  exerts  a  good  influence  in  causing  the  cohesion  of  the  fine  par- 
ticles; thus  the  soil  becomes  more  retentive  of  moisture,  enabling  crops  to 
better  withstand  spells  of  dry  weather. 

A  simple  method  of  testing  the  acidity  of  the  soil  is  to  procure  some 
blue  litmus  paper  from  the  chemist,  and  wrap  it  round  a  ball  of  moist  soil ; 
should  the  litmus  paper  gradually  turn  red,  it  denotes  an.  acid  soil;  if  some 
soil  which  has  received  a  dressing  of  lime  be  wrapped  up  in  the  red  litmus 
paper  it  will  change  it  back  to  blue.  It  is  advisable  not  to  handle  the  litmus 
paper  previous  to  the  test,  as  such  will  turn  it  red  and  spoil  the  test.  A- 
better  and  more  effective  method  is  to  use  a  flat-bottomed  glass,  in  the 
bottom  of  which  is  placed  a  round  piece  of  litmus  paper,  and  on  top  a  round 
piece  of  white  blotting-paper,  the  same  size,  both  resting  on  bottom  of  glass ; 
nest  place  some  soil  which  it  is  desired  to  test  in  the  glass,  and  moisten 
with  clean  rain  water  (rain  water  being  more  likely  to  give  an  accurate 
test  than  spring  water  containing  minerals),  and  stand  for  an  hour  or  more. 
Should  the  colour  of  the  litmus  paper  be  changed  to  red,  it  indicates  an  acid 
soil,  and  a  dressing  of  lime  will  benefit.  A  quick  change  of  colour  shows  .-i 
very  acid  soil;  lime  in  such  a  case  is  very  necessary,  and  the  soil  should 
receive  liberal  applications  of  from  5  cwt.  to  10  cwt.  of  lime  per  acre  every 
second  year.  Better  results  are  obtained  from  frequent  applications  of 
small  quantities  than  heavy  dressings  of  2  or  3  tons  at  one  application. 

x\.s  previously  mentioned,  disease  soon  asserts  itself  in  a  neglected  planta- 
tion, because  starvation  of  an  essential  food  constituent  may  act  as  a 
specific  cause  of  predisposition ;  the  whole  matter  of  immunity  from  disease 
is  very  closely  related  to  the  nutrition  of  the  plant  and  its  environment. 
Fruitgrowers  in  New  South  Wales  and  Queensland  are  fortunate  in  having 
the  advice  of  a  thoroughly  qualified  staff  of  experts,  but  much  of  their 
valuable  assistance  is  rendered  void  simply  because  some  growers  are  not 
alive  to  their  own  interests.  When  reports  are  tendered  of  diseases  and 
pests,  how  frequently  is  the  remark  made,  "  It  will  not  pay,*'  or,  "  It  is  too 
much  trouble."  In  the  case  of  the  merchant  with  large  premises,  carrying 
a  valuable  stock,  and  who  neglects  to  insure  such  stock,  if  fire  breaks  out 
and  consumes  his  goods,  what  farmer  would  not  condemn  that  merchant  for 
taking  the  risk?  Yet,  when  methods  are  carefully  described  and  advocated 
for  the  prevention  and  curtailment  of  diseases  and  pests,  how  often  the 
farmer  ignores  them  instead  of  adopting  them,  thereby  increasing  the  pro- 
duction of  the  best  crops,  free  from  disease,  and  thus  assisting  to  meet  the 
demands  of  home  consumption,  and  in  this  way  preventing  the  profitable 
importation  of  foreign-grown  fruit  and  products,  and  helping  to  grow  an 
exportable  surplus,  so  that  capital  may  be  sent  into  the  country,  instead  of 
vice  versa,  to  purchase  abroad  produce  inferior  to  that  which  can  be  grown 
here. 

Bananas  have  many  advantages  over  other  crops;  they  bring  in  quick 
returns,  their  cropping  period  is  more  under  control,  and  is  spread  over  the 
whole  year,  affording  a   regular  income,   and   they  are  not  so   subject   to 


734  Agricultural  Gazette  of  N.S.W.  [Oct.  2,  1918. 


market  gluts  as  fruit  which  reach  maturity  only  at  one  season  of  the  year, 
entailing  a  great  rush  of  work.  Bananas  do  not  suffer  materially  from 
insect  pests,  and  are  more  easily  protected  from  the  raids  of  flying-foxes, 
as  they  are  cut  and  marketed  when  in  an  unripe  state. 

It  is  utterly  useless  to  plant  hananas  within  "the  frost  zone,  or  in  cold, 
exposed  situations,  so  the  grower  does  not  run  the  risk  of  losing  his  whole 
crop,  and  having  to  wait  another  year  for  returns,  as  is  often  the  case  with 
growers  of  peaches,  plums,  and  apples.  Frequently,  windfalls  cause  a 
serious  depletion  in  the  returns  of  the  latter  crop.  Pilfering  in  transit  has 
also  to  be  considered.  The  large  consignments  of  bananas  which  reach 
Sydney  every  fortnight  from  Fiji  indicate  the  immense  demand  and  popu- 
larity of  the  banana ;  and  there  is  no  reason  why  the  bulk  of  this  demand 
cannot  be  met  by  the  banana  districts  of  Queensland  and  the  Tweed  Eiver 
if  only  growers  woiild  plant  larger  areas,  organise,  and  place  the  whole 
trade,  from  the  production  to  the  marketing,  on  a  thorough  business  footing. 
What  has  been  done  by  the  Fiji  and  Jamaica  banana-growers  can  just  as 
easily  be  done  in  Queensland  and  the  Tweed  district  when  rational  labour 
conditions  are  again  resumed. 

An  Occupation  for  Returned  Soldiers. 

Any  Government  having  in  view  the  settling  of  returned  soldiers  on  the 
land  could  wisely  decide  on  banana-growing  in  suitable  districts.  Enough 
bananas  could  be  grown  in  the  Queensland  and  Tweed  River  banana  dis- 
tricts to  supply  the  whole  of  Australia.  No  doubt  if  growers  became  as  well 
organised  as  the  National  Utility  Poultry  Breeders'  Association,  who  have 
lately  secured  the  prohibition  of  the  importation  of  Chinese  eggs,  they  could 
prevail  upon  the  Federal  Government  to  greatly  restrict  the  importation 
of  Fiji  bananas. 

The  Tweed  district  is  an  ideal  one  for  successful  banana  culture;  it  is 
favoured  with  the  greatest  rainfall  in  New  South  Wales,  an  average  of 
70  inches  a  year  being  recorded.  An  abundant  rainfall  is  essential  for  the 
best  results  in  banana  cultivation.  The  Tweed  River,  and  numerous  tidal 
creeks  running  inland,  afford  splendid  facilities  for  getting  away  the  fruit, 
per  medium  of  motor  launches,  to  the  deep-water  port  and  railway  stations. 
It  needs  only  to  be  stated  that  the  Tweed  River  district  is  the  nearest 
banana-growing  district  to  Sydney,  and  it  will  be  seen  the  immense  advan- 
tage possessed  by  growers  on  the  Tweed ;  with  direct  railway  communication 
to  Sydney,  which  will  come  in  the  near  future,  the  full  value  of  this  advan- 
tage will  be  realised. 

Financial  Returns. 

The  writer,  being  a  practical  banana  grower  of  several  years'  experience,  is 
able  to  give  the  actual  returns  from  an  8-acre  banana  plantation  in  bearing, 
for  the  last  twelve  months.  The  number  of  cases  dispatched  to  Sydney  and 
Melbourne  markets  was  1,413;  the  gross  returns  were  £848  5s.  8d.,  giving 
an  average  of  12s.  a  case.  The  freight,  commission,  cartage,  and  wharfage 
charges  were  £1Y2  1.5s.  4d.,  cost  of  cases  made  up  at  the  saw-mill  was  £82 
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8s.  6d.,  giving  a  net  return  of  £593  Is.  lOd.  It  is  concluded  that  the  grower 
would  have  his  own  horse  and  cart  to  convey  bananas  to  railway  station  or 
wharf,  and  cart  back  cases;  if  not,  then  a  further  charge  would  have  to  be 
allowed  for.  Providing  the  soldier  had  the  use  of  all  his  limbs,  and  his 
wife  assisted  him  in  the  packing  of  the  fruit,  and  a  son  in  weeding  the 
bananas,  there  would  be  no  heavy  wages  bill  to  pay;  if  no  son  was  available 
to  assist,  about  £150  would  have  to  be  incurred  for  the  labour  of  a  man. 

There  are  instances  of  better  returns  being  received  than  the  one  given; 
but  it  is  desired  to  give  an  average  case,  because  nothing  so  much  dis- 
courages a  man  who,  supported  by  an  over-roseate  picture  of  exaggerated 
examples  of  profits,  embarks  upon  some  industry,  only  to  find  they  do  not 
come  up  to  expectations  based  upon  the  extraordinary  reports. 

The  Class  of  Soil  Required. 

The  soil,  aspect,  and  situation  are  the  chief  contributing  factors  for  or 
against  higher  returns  being  obtained  than  the  one  given.  Anyone  con- 
templating banana  culture,  if  able  to  do  so,  should  choose  well-drained,  rich, 
volcanic  soil,  preferably  virgin  scrub,  in  a  sheltered  position,  with  a  north 
or  north-easterly  aspect.  He  should  also  have  in  view  a  near  and  easy 
outlet  to  a  good  main  road  leading  to  wharf  or  station,  because  bananas 
are  heavy  fruit  to  cart;  IJ  bushels  is  the  standard  case,  and  about  twenty- 
five  of  these  go  to  the  ton.  If  the  grow'er  s  plantation  is  near  the  river  or 
creek  considerable  carting  will  be  saved. 

It  is  advisable  not  to  select  land  surrounded  by  paspalum  grass  paddocks, 
as  the  grass  seeds  become  washed  into  the  banana  plantation,  involving  more 
labour  in  the  operation  of  weeding.  Lantana  land  suitable  for  bananas  can 
be  rented  for  £2  to  £3  per  acre  a  year;  brushing  the  lantana,  burning-off, 
and  grubbing  out  the  roots  would  cost  from  £4  to  £9  an  acre,  depending 
on  the  age  and  density  of  the  lantana,  and  whether  a  good  or  poor  burn-off 
was  experienced.  Bananas  are  grown  from  suckers,  which  are  planted  from 
10  feet  by  10  feet  apart  to  12  feet  by  12  feet  apart,  requiring  (planted  on 
the  triangular  system)  502  and  348  suckers  respectively.  The  latter  dis- 
tance is  recommended  in  very  rich  soil  and  the  most  sheltered  positions,  as 
the  growth  is  much  more  luxuriant,  and  the  greater  space  is  needed  for 
the  full  development  of  the  suckers;  even  12  feet  by  14  feet  apart  is  not 
too  wide  if  horse  power  can  be  used  for  keeping  down  the  weeds.  In  situa- 
tions too  rough  for  the  use  of  horse  power  in  harrowing  to  control  the  weeds, 
and  in  more  exposed  aspects,  10  feet  by  10  feet  is  the  best  distance  apart 
to  plant,  because  the  closer  planting  provides  more  shelter  against  winds, 
while  the  ground  is  more  shaded,  and  thus  weeds  have  not  quite  the  same 
scope  to  grow. 

Banana  suckers  can  be  purchased  at  from  £1  to  £2  per  hundred.  The 
intending  planter  should  be  certain  of  obtaining  suckers  from  a  good, 
healthy,  and  vigorous  plantation;  this  is  most  essential.  If  without  experi- 
ence, he  should  ask  some  reliable  grower  to  inspect  the  suckers,  or,  better 
still,  visit  the  plantation  where  the  suckers  are  to  be  procured.  It  is  most 
unportant,  for  the  best  prospects  of  the  intending  banana  planter,  to  take 


73(3  Agricultural  Gazette  of  N.S.W.  [Oct.  2,  1918. 


every  precaution  to  guard  against  introducing  disease  and  pests  at  the 
beginning.  "  Prevention  is  better  and  cheaper  than  cure."  If  the  plantei- 
takes  the  necessary  trouble  to  select  suckers  free  from  disease  he  will  save 
himself  much  worry  and,  perhaps,  costly  efforts  to  eradicate  disease;  also, 
providing  he  has  chosen  the  right  soil  and  situation,  he  will  have  laid  the 
foundation  of  success. 

The  suckers  should  be  planted  in  straight  rows,  in  holes  dug  15  inches 
deep  and  about  2  feet  wide,  the  returned  soil  being  well  firmed  around  the 
"  bulb."  This  promotes  root  action,  and  should  wet  weather  be  experienced, 
followed  by  strong  winds,  the  suckers  will  not  so  likely  be  blown  over  in  the 
early  stage  before  they  have  formed  roots  to  anchor  them.  It  is  not  neces- 
sary to  fill  up  the  hole  completely,  as  subsequent  cultivation  will  do  this 
work.  From  August  to  Christmas  is  the  best  season  to  plant,  because  the 
suckers  have  the  benefit  of  the  whole  summer  and  wet  season  to  make  a 
good  growth  before  the  more  dormant  period  of  the  cool  months.  If  strong 
suckers  are  planted  in  rich  soil,  followed  by  a  good  growing  season,  the  first 
bunches  will  be  ready  for  cutting  at  the  end  of  eighteen  months,  and  from 
then  on  continuous  cuttings  can  be  made  every  week ;  as  every  bunch  is  cut, 
the  sucker  bearing  it  is  cut  down,  and  others  shoot  up  and  bear  a  bunch 
each.  April  is  the  best  month  for  a  plantation  to  commence  bearing,  because 
the  glut  of  other  summer  fruits  "is  over,  and  bananas  are  then  in  great  • 
demand.  From  April  to  Christmas  the  best  prices  for  bananas  are  realised, 
so  the  intending  planter  should  plant  his  suckers  and  regulate  them  to 
come  into  bearing  during  the  best  selling  months;  if  planted  in  September 
the  plants  would  commence  to  bear  in  March,  eighteen  months  after  being 
planted. 

The  Cavendish  is  the  most  suitable  variety  for  the  Tweed  district;  the 
plant  is  hardy,  withstanding  the  sudden  changes  of  temperature.  Its  habit 
is  dwarf  (attaining  a  height  of  only  10  or  12  feet)  ;  therefore  the  suckers 
are  not  so  likely  to  be  blown  over  when  loaded  with  heavy  bunches.  The 
fruit  is  a  general  favourite,  of  a  finer  flavour  and  more  luscious  than  other 
varieties.  Unfortunately,  the  Cavendish  does  not  carry  as  well  as  the  Gros 
Michel,  therefore  it  is  best  marketed  in  cases  to  prevent  the  rather  delicate 
skin  becoming  bruised. 

The  banana  is  a  seedless  fruit;  no  doubt  in  its  early  wild  state  the  fruit 
contained  much  seed  and  very  little  flesh  or  pulp.  Man,  desiring  to  improve 
it  for  use  as  a  food,  naturally  selected  suckers  from  the  plants  producing 
bananas  Avith  the  least  seed  in  them;  consequently,  in  time,  by  selection 
over  a  long  period,  the  seedless  banana  was  evolved.  For  this  reason,  if  we 
wish  to  further  improve  the  fruit,  we  must  continue  this  selection,  choosing 
suckers  from  strong,  vigorous  plants  producing  the  largest  bunches  of  well- 
formed  fruit.  In  cases  where  plants  have  been  cultivated  and  propagated 
for  generations  by  suckers,  cuttings,  or  shoots,  and  division  of  roots,  they 
have  almost  lost  the  power  to  produce  seed,  and,  in  fact,  the  seed-producing 
organs  are  almost  sterile.  The  banana,  pineapple,  and  sweet  potato  are 
examples.  In  rare  instances  sports  do  occur,  and,  if  noted  by  sm  observant 
man,  may  be  selected  and  propagated. 
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Poultry  Notes. 

OCTOBEll. 


JAMES  HADLINGTUN,  Poultry  Expert. 

The  Practical  Feeding  of  Poultry  from  Chicken  to  Adult. 

It  has  been  the  aim  of  these  notes  to  inculcate  simple  methods  in  feeding 
as  in  other  matters  in  connection  with  poultry,  so  that  the  novice  poultry- 
farmer  need  not  study  the  intricacies  of  the  chemical  analysis  of  foods,  thus 
enabling  him  to  avoid  the  many  pitfalls  which  such  would  lead  him  to.  To 
this  end  the  methods  recommended  by  me  and  followed  at  the  Hawkesbury 
Agricultural  College  have  been  published  from  time  to  time;  but  notwith- 
standing this,  the  demand  for  information  on  the  subject  of  feeding  poultry 
appears  to  be  as  great  as  ever.  This  appears  to  result  from  the  great  mass 
of  more  or  less  impracticable  ideas  and  suggestions  that  are  continually  being 
launched  upon  the  poultry  world.  The  poultry-keeper  is  advised  to  use  all 
sorts  of  foods  for  his  stock;  but  unfortunately,  most  of  this  advice  is  not 
accompanied  by  the  necessary  qualification  as  to  whether  these  articles  are 
available  in  sufficient  volume,  or  whether  they  are  sufficiently  cheap  to  be 
regarded  as  economical.  Added  to  this,  the  published  chemical  constituents 
of  many  of  these  articles  and  the  glib  way  in  which  poultry  men  are 
encouraged  to  believe  they  can  balance  their  rations  by  or  with  them, 
only  leads  to  the  whole  subject  becoming  so  conf vised  that  the  novice 
often  finds  himself  in  a  state  of  bewilderment  in  regard  to  how  and  what 
to  feed. 

It  goes  without  saying  that  poultry  (both  chickens  and  adults)  might  be, 
and  often  are,  fed  on  a  great  variety  of  foode.  The  main  question,  however, 
for  our  consideration  is  simplicity  and  economy  of  feeding  to  secure 
maximum  results  in  production,  not  alone  of  eggs,  but  the  attainment  of 
the  requisite  development  in  our  specimens.  x\t  the  present  time  our  most 
economical  staple  poultry  foods  are  wheat,  pollard,  bran,  and  lucerne,  followed 
by  maize.  This  then  determines  the  foods  which  go  to  form  the  bulk  of  our 
poultry  ration  from  an  economical  point  of  view.  The  next  consideration 
is  that  a  ration  composed  solely  of  these  ingredients,  as  compared  with  that 
which  has  proved  so  successful  in  the  College  operations,  contains  rather  too 
much  carbohydrates  as  compared  with  protein.  To  meet  this  objection, 
and  to  make  it  of  a  rather  narrower  ratio,  the  practice  is  to  introduce  some- 
thing of  a  higher  proteid  content,  usually  meat  offal,  meat  meal,  or  blood 
meal,  or  such  vegetable  substances  as  linseed  meal,  gluten  meal,  coconut 
oilcake,  &c.,  all  of  which  are  richer  in  protein  than  wheat,  maize,  pollard, 
bran,  and  lucerne.  Unfortunately,  the  use  of  linseed  meal,  oilcake,  &c.,  is 
somewhat  restricted  by  considerations  of  palatability  and  digestibility,  which 


738  ■  Agricultural  Gazette  of  N.S.W.  [Oct.  2,  1918. 

are  also  important  factors  in  making  up  the  ration.  To  give  a  simple  illus- 
tration in  regard  to  making  up  a  ration,  one  made  up  of  the  usual  propor- 
tions of  wheat,  maize,  pollard,  bran,  and  lucerne  would  approximate  a  ratio 
of  .1  :  5  or  1  :  6,  according  to  the  samples  used,  whereas  the  accepted 
nutritive  ratio,  based  on  the  daily  quantity  of  food  supplied,  say,  for  laying 
hens,  is  about  1  to  4-5  or  1  to  5 — that  is  to  say,  one  part  of  protein  to  four 
and  a  half  or  five  parts  of  non-proteid  matter.  This  is  also  found  to  be  an 
efficient  ration  with  which  to  feed  grovsong  stock. 

Therefore,  with  the  object  of  increasing  the  proteid  content  to  the  desired 
proportions,  we  introduce  some  food  of  a  higher  nitrogenous  value,  such 
as  meat,  meat  meal,  &c.,  as  before  mentioned.  Thus,  for  example,  if  we  are 
using  a  ration  composed  of,  say,  60  per  cent,  pollard  and  32  per  cent,  bran, 
in  conjunction  with  wheat  and  maize,  it  would  require  the  addition  to  the 
mash  of  8  per  cent,  of  a  meat  or  blood  meal  showing  on  analysis  40  per  cent, 
proteids,  to  balance  our  ration  to  the  desired  standard  of  1  :  4-5  or  1  :  5.  It 
therefore  follows  that  if  we  are  using  an  animal  meal  of  higher  proteid 
content,  less  than  8  per  cent,  of  the  meal  will  be  required.  As  an  example, 
if  using  a  meal  containing,  say,  60  per  cent,  proteid,  only  about  5  per  cent, 
would  be  necessary.  To  balance  it  with,  say,  linseed  meal  would  require 
from  16  to  20  per  cent.,  an  amount  regarded  as  somewhat  too  high  for 
constant  use. 

According  to  recently  compiled  analyses  made  by  the  Chemist's  Branch  of 
the  Department  of  Agriculture,  the  proteid  content  of  an  average  sample 
of  wheat  is  from  8  to  10  per  cent.,  and  of  maize  from  10  to  11  per  cent., 
while  the  proteid  content  of  average  quality  pollard  and  bran  is  about 
17  per  cent.,  and  good  dry  lucerne  chaff  or  dust  from  16  to  19  per  cent. 
Linseed  meal  might  vary  from  20  to  24  per  cent.;  while  meat  and  blood 
meals,  including  rabbit  meal,  generally  range  from  40  to  60  per  cent. 

The  meaning,  then,  of  balancing  a  ration  is  to  regulate  the  quantity  of 
proteids  to  those  of  carbohydrates  and  fat  to  conform  to  a  standard  which 
results  have  shown  to  be  efficient  in  practice. 

Rations  Fed  at  the  Hawkesbury  Agricultural  College. 

To  those  vpho  have  perused  the  returns  of  the  Laying  Competitions  at 
the  Hawkesbury  CoUege  it  will  be  obvious  that  the  results  there  obtained 
could  not  have  been  secured  unless  the  ration  was  of  a  suitable  character,  and 
in  addition,  the  class  of  development  obtained  in  the  young  growing  stock  at 
that  institution  points  to  the  same  conclusion.  Such  simple  methods  of 
feeding  which  have  been  proved  to  be  safe,  economical,  and  sound  in 
application  may  therefore  be  safely  followed  by  the  average  poultry  man. 
It  is  therefore  proposed  to  give  details  of  the  method  and  range  of  feeding 
of  the  College  stock,  including  those  in  the  Laying  Competition: — 

1.  Chickens  coming  from  the  incubators  are  fasted  for  thirty-six  to 

forty-eight  hours. 

2.  They  are  then  fed  for  two  days  simply  on  dry  rolled  oats. 

3.  From  that  time  onward  to  six  weeks  of  age  the  chickens  are  fed  on 

moist  mash,  consisting  of  pollard  and  bran  mixed  with  hot  milk. 
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in  which  has  been  dissolved  1  oz.  of  common  salt  to  every  5  lb. 
of  mash.  This  mash  forms  from  two-thirds  to  three-qnarters  of 
the  entire  food  given  during  the  day,  and  at  about  two-hour 
intervals,  followed  by  chicken  mixture  in  the  evening.  There  is 
no  objection  to  a  little  of  the  mixture  during  the  day.  As  much 
finely-chaffed  green  feed  as  they  will  eat  is  supplied  from  the  second 
week. 

4.  From  six  weeks  onward  to  ten  or  twelve  weeks  the  same  mash  is 

given,  with  perhaps  the  milk  omitted,  and  the  adult  mash  given 
for  morning  feed  (see  formula  for  adult  mash).  These  receive 
four  feeds  per  day  at  regular  intervals,  the  last  of  which  is  wheat 
and  cracked  maize  in  proportion  of  two-thirds  of  the  former  and 
one-third  of  the  latter.    There  is  no  objection  to  half  of  each. 

5.  When  the  chickens  are  removed  from  tlie  rearing  yards  to  the  colony 

enclosures  at,  say,  ten  to  twelve  weeks  old  the  number  of  feeds  is 
reduced  to  three  per  day,  two  of  which  are  of  mash,  made  in  accord- 
ance with  the  adult  formula,  and  the  evening  feed  as  above. 

6.  When   the   birds   are   fully   grown   and  have  been   removed  to   the 

ordinary  adult  pens  the  number  of  feeds  per  day  is  reduced  to  two — 
mash  in  the  morning  and  grain  at  night,  with  as  much  chaffed-up 
green  feed  at  midday  as  they  will  eat. 

Mixing  Mash  for  Chickens. 

The  method  of  mixing  the  food  for  chickens  is  as  follows: — Take  the 
proportion  of  bran,  say  about  one-third,  place  it  in  a  bucket  or  other 
receptacle,  then  pour  over  it  as  much  milk  or  other  liquid  as  will  allow  of 
about  two-parts  of  pollard  to  be  absorbed  by  it,  working  the  whole  into  a 
criunbly  mash.  Should  the  pollard  be  finer  than  the  average,  up  to  half 
bran  may  be  used.  There  is  little  or  no  objection  to  the  use  of  that  quantity 
of  bran,  because  in  food  value  there  is  so  little  difference  as  not  to  make 
any  material  alteration  in  the  nutritive  ratio  or  value. 

Mixing  the  Adult  Mash. 

Take  one  part  by  weight  of  bran,  add  the  meat  meal,  then  pour  over  it 
sufficient  liquid,  into  which  has  been  dissolved  a  quantity  of  common  salt 
equal  to  4^-  oz.  for  each  bushel  of  food  to  be  mixed.  The  bran  should  then 
resemble  a  wet  mash  in  the  form  usually  given  to  horses  or  cattle;  then 
add  two  parts  by  weight  of  pollard,  and  mix  thoroughly  into  a  mass  that 
will  be  of  a  consistency  that  can  be  balled  by  the  hands  under  slight  pressure 
and  will  fall  to  pieces  when  thrown  down.  Should  the  pollard  be  of  a 
coarse  description  use  less  bran;  on  the  other  hand,  should  it  be  fine  more 
bran  may  be  used,  remembering  always  that  the  nutritive  value  of  both  are 
so  nearly  identical  that  from  that  point  of  view  the  proportions  are  im- 
material. No  apprehension  need  be  felt  about  using  plenty  of  bran ;  at  the 
same  time  it  is  not  desirable  that  the  mash  be  mixed  too  crumbly;  it  should 
have  a  certain  amount  of  adhesiveness,  otherwise  it  is  not  nearly  so 
appetising  and  much  will  be  wasted. 


740  Agricultural  Gazette  of  N.S.W.  {Oct.  2,  1918. 


In  regard  to  other  materials  that  might  enter  into  the  composition  of  the 
morning  mash,  such,  for  instance,  as  linseed  meal,  coconut  cake,  &c.,  more 
than  10  per  cent,  (by  weight  of  the  total  feed)  of  these  cannot  be  recom- 
mended, and  when  they  are  used  the  quantity  of  meat  or  blood  meal 
ordinarily  added  to  pollard  and  bran  to  balance  the  ration  should  be  reduced 
to  about  two-thirds  of  the  normal  amount. 

General  Remarks  on  Feeding. 

In  cases  where  good  green  lucerne  is  available,  this  might  be  chaflfed  and 
used  to  the  extent  of  about  one-quarter  by  weight  of  the  entire  morning 
mash,  in  which  case  little  bran  should  be  used. 

It  is  desirable  that  troughs  should  be  used  to  receive  the  mash,  otherwise 
some  waste  will  occur,  besides  which  it  is  more  sanitary  than  throwing  such 
food  on  the  ground. 

It  will  be  noticed  that  no  mention  has  so  far  been  made  of  oats  and  barley; 
these  grains  are  regarded  as  inferior  to  wheat  and  maize  for  poultry  prin- 
cipally from  the  fact  of  their  high  fibre  content,  amounting  to  about  10  per 
cent.  At  the  same  time  it  is  permissible  to  use  from  10  to  20  per  cent,  of 
these  cereals  in  connection  with  wheat  and  maize. 

Maize  is  not  sufficiently  appreciated  as  a  poultry  food,  and  the  idea  that 
it  is  too  fattening  for  laying  hens, should  not  be  entertained;  as  a  matter 
of  fact,  we  could  feed  with  advantage  much  more  of  this  grain  than  is 
generally  used. 

In  connection  with  the  question  of  a  balanced  ration  it  might  be  men- 
tioned that  it  is  not  possible,  owing  to  the  variations  in  the  analyses  of 
the  same  class  of  foodstuffs,  always  to  have  an  accurately  balanced  ration; 
at  best  it  can  only  be  approximate.  Neither  is  it  absolutely  necessary 
that  it  should  be  exact,  because  any  slight  variations  in  the  ratio,  and  even 
perhaps  what  might  be  by  some  regarded  as  a  rather  wide  variation,  is 
balanced  by  the  quantity  of  food  taken  by  the  birds.  It  is  even  questionable 
if  any  two  birds  would  be  best  served  by  exactly  the  same  ration. 

A  supply  of  shell  grit  in  sizes  to  suit  the  different  ages  should  always  be 
kept  in  receptacles  before  the  birds. 

No  attempt  should  be  made  to  restrict  the  amount  of  food  consumed 
except  when  it  becomes  necessary  for  the  purpose  of  sharpening  their 
appetites.  This  is  why  no  stipulated  quantities  are  set  out  here,  but  for 
general  information  it  may  be  stated  that  each  adult  bird  will  eat  at  each 
feed  approximately  from  IJ  to  2  ounces. 

Points  of  a  Fowl. 

It  often  becomes  necessary  when  mentioning  the  standards  of  the  various 
breeds  to  refer  to  the  different  points  of  a  bird.  With  a  view  to  assisting 
readers  of  these  notes  to  grasp  what  is  meant  in  such  cases  a  diagram- 
matic figure  is  published,  showing  the  different  points  referred  to  in  the 
standards. 
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1.  Comb. 

2.  Face. 

3.  Wattles. 
i.  Ear-lobes. 

5.  Hackle. 

6.  Breast. 

7.  Back. 

8.  Saddle. 

9.  Saddle  hackles. 


Points  of  a  Fowl. 

10.  Sickles. 

11.  Tail  coverts. 

12.  True  tail  feathers. 

13.  Wing--bow. 

14.  Wing-co\erts,  forminj,'  the 

bar. 

15.  Secondaries— the  lower  ends 

forming'  the  vi'infr  or  lower 
butts.   Wing  bay— diamond. 


16.  Lower  wing  butts. 

17.  Primaries,  hidden  by  secon- 

daries when  the  wing  is 
closed. 

18.  Thighs. 
10.  Hocks. 

20.  Legs  or  shanks. 

21.  Spurs. 

22.  Toes  or  claws. 
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Agricultural  Bureau  of  New  South  Wales. 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gla'lly  imblisliing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Btireau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Bankstowii. 

A  meeting  of  this  branch  was  held  on  26th  August,  the  main  proceedings 
consisting  of  election  of  officers  and  the  adoption  of  the  balance-sheet. 

Bimbaya. 

At  a  meeting  of  this  branch  held  on  30th  July,  a  discussion  on  soils  took 
place,  based  upon  a  paper  on  "  Soil  Surveys,"  by  Mr.  F.  B.  Guthrie,  which 
was  read.  In  the  comments  that  followed,  Mr.  Geo.  Alcock  expressed  the 
opinion  that  reliable  soil  surveys  would  be  of  great  value  to  the  district. 
The  resulting  soil  map  should  indicate  the  portions  of  the  district  most 
suited  for  the  various  fruits  and  cereals,  also  whether  a  trial  was  warranted 
of  anything  not  at  present  grown  here. 

Mr.  E.  T.  Boiler  considered  that,  when  it  was  realised  that  the  farmer  got 
his  living  exclusively  from  the  soil,  his  (the  farmer's)  knowledge  of  the  soil 
was  far  too  meagre.  Some  steps  should  be  taken  to  prevent  the  excessive 
soil  waste  that  took  place  throughout  the  district  by  reason  of  its  hilly 
nature.  Since  the  advent  of  the  rabbit  this  waste  had  greatly  increased. 
By  reason  of  the  injudicious  clearing  of  logs  from  hillsides,  much  of  the 
most  fertile  soil  was  carried  away  by  heavy  rains.  This  waste  could  not  go 
on  indefinitely  without  completely  impoverishing  the  soil.  Some  of  the 
older  countries,  notably  Palestine,  afforded  an  excellent  object  lesson  of  this. 

The  annual  meeting  was  held  on  the  same  evening,  when  it  was  reported 
that  the  loan  of  books  from  the  Coimtry  Reference  Section  of  the  Public 
Library  was  a  decided  success. 

The  membership  of  the  branch  still  continued  to  show  a  steady  increase. 

The  election  of  officers  resulted  as  follows: — Chairman,  Mr.  Geo.  Alcock; 
Vice-Chairmen,  Messrs.  T.  Heffernan  and  E.  T.  Boiler;  Hon.  Secretary  and 
Treasurer,  Mr.  J.  R.  Boiler. 

It  was  decided,  in  view  of  the  success  of  the  library,  to  purchase,  as  the 
nucleus  of  a  permanent  library,  a  number  of  standard  works  on  dairying, 
agriculture,  and  subsidiary  industries.  The  provision  of  current  literature 
was  also  decided  upon  by  subscribing  to  some  well-known  dairying 
periodicals. 

During  the  year  the  scope  of  the  branch  had  been  extended  by  under- 
taking the  work  formerly  carried  on  by  the  Progress  Association.  This  has 
resulted  in  an  economy  of  time,  besides  giving  deserving  recognition  to  so 
important  a  matter  as  the  provision  and  maintenance  of  roads. 

It  was  resolved  to  further  enlarge  the  branch's  sphere  of  usefulness  by 
instituting  a  register  for  the  purpose  of  facilitating  the  sale  and  purchase 
of  goods  between  members. 
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At  the  usual  monthly  meeting  held  on  28th  August,  an  interesting 
discussion  on  fodder  crops  suitable  to  the  district  took  place. 

Fodder  Crops. 

Several  members  said  they  had  given  the  cowpea  a  trial  for  several  seasons 
in  succession,  but  without  success.  For  some  reason  the  district  seemed  unsuit- 
able for  its  successful  growth. 

Messrs.  L.  IIkffernan  and  Gko.  Alcock  considered  that  maize  was  one  of 
the  most  profitable  crops  that  could  be  j^rown,  as  almost  every  jjart  of  it  could 
be  utilised,  and  it  was  a  splendid  food  for  pigs  and  poultry,  as  well  as  for 
horses  and  dairy  cows.  It  was  pointed  out  that  cows  would  not  milk  heavily 
when  fed  on  green  maize  aloue,  the  reason  being  that  it  was  not  a  properly- 
balanced  ration.  ' 

Several  members  advocated  the  growing  of  lucerne  wherever  the  soil  was 
suitable.  Four  or  five  cuttings  could  be  taken  in  a  favourable  season,  the  hay 
was  much  relished  by  dairy  stock,  would  keep  for  an  indefinite  period,  and 
was  not  liable  to  be  destroyed  by  rats  and  mice  as  was  the  case  with  oaten  hay. 

It  was  mentioned  that  lucerne  chaff  was  considered  unsuitable  for  feeding 
to  horses,  though  one  member  said  he  had  used  it  for  some  considerable  time 
and  had  noticed  no  ill-effects.  It  was  usual  to  give  anim:ils  a  small  quantit.v 
of  saltpetre  several  times  a  week,  mixed  with  the  feed. 

Clovass. 

At  a  meeting  of  this  branch  on  21st  August  it  was  decided  to  bu.v  seeds 
and  distribute  them  to  members  to  grow  vegetables,  &c.,  for  exhibition  at 
the  annual  Casino  Show. 

Cotta  Walla. 

A  competition  has  been  conducted  by  this  branch  with  a  view  to  encour- 
aging the  younger  members  to  express  their  opinions  and  experiences. 
Prizes  were  offered  for  the  two  best  essays,  and  the  competition  was  limited 
to  members  under  30  years  of  age.  The  response  was  distinctly  satisfactory, 
several  very  worthy  contributions  being  received  and  forwarded  to  Mr.  E.  N. 
Makin,  Inspector  of  Agriculture,  for  adjudication.  Mr.  Makin  awarded 
first  prize  to  Mr.  C.  W.  G.  Howard  for  his  paper  entitled  "  Fencing,"  and 
the  second  prize  to  Mr.  W.  E.  Howard  for  his  paper  entitled  "  Potatoes." 

Potatoes. 

The  potato  certainly  holds  first  place  among  vegetables,  and  is  extensively 
grown  in  the  district,  where  the  soil  and  climate  are  suitable  for  its  cultivation. 

New  red  land  is  the  best  for  potatoes,  and  always  gives  the  greatest  yields ; 
but  any  cultivation  land,  if  it  is  well  and  carefully  cultivated  and  suitably 
manured,  will  produce  good  crops  of  potatoes. 

The  land  should  be  ploughed  three  times.  The  first  ploughing  should  be 
done  in  the  autumn  at  a  depth  of  7  inches.  Leave  the  land  as  open  a«  possible 
through  the  winter,  as  frosts  are  very  beneficial  to  the  soil.  In  September  the 
land  should  be  cross-ploughed  at  a  depth  of  5  inches,  and  harrowed  afterwards 
to  conserve  the  moisture. 

Planting  should  commence  early  in  November  for  this  district,  and  continue 
through  the  month.  The  potatoes  should  be  planted  .5  inches  deep,  2  feet 
apart  in  the  rows,  and  2  feet  G  inches  between  the  rows.  This  method  allows 
sufficient  space  between  the  rows  to  use  the  horse  hoe  or  scufHer  for  keeping  the 
weeds  down  and  preventing  the  surface  from  caking. 

The  selection  of  the  seed  is  very  important.  All  seed  should  be  free  from 
disease  and  true  to  variety.  I  prefer  medium-sized  tubers  for  seed,  that  is. 
from  the  size  of  hens'  eggs  to  the  size  of  a  teacup,  the  latter  size  to  be  cut 
into  two  sets. 

When  cutting  potatoes  into  sets  cut  slantways  across  the  potato ;  some 
people  always  split  the  crown  end  with  the  knife.  This  is  a  great  mistake ; 
the  crown  is  the  best  set  of  all — to  prove  this,  if  a  whole  potato  is  planted  the 
crown  eyes  are  the  only  eyes  that  grow.  The  sets  should  be  planted  in  moist 
soil  as  soon  as  possible  after  cutting,  for  the  sets  lose  their  vitality  if  cut  a 
day  or  two  before  planting. 
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Manures  that  coutaiu  potash  are  the  best  for  potatoes,  because  when  potatoes 
are  analysed  they  are  found  to  contain  a  considerable  amount  of  potash 
which  must  be  derived  from  the  soil  or  from  the  manure  applied.  Of  course, 
potash  is  unobtainable  now,  for  it  is  a  German  product.  Superphosphate 
always  gives  increased  yields ;  and  when  the  cost  and  the  additional  yield  due 
to  superphosphate  is  compared  with  the  cost  and  increased  yield  due  to  other 
manures  on  the  market,  it  will  be  found  that  about  2  cwt.  of  superphosphate 
to  the  acre  is  the  most  satisfactory  manure  from  a  financial  point  of  view. 
Most  people  sow  the  manure  in  a  thin  streak  down  the  furrow  with  the  sets, 
but  better  yields  would  certainly  be  obtained  if  the  manure  was  spread  so 
that  all  the  potato  roots  shared  equally. 

The  land  should  be  harrowed  at  the  end  of  each  week's  planting.  Cross- 
harrow  when  the  potatoes  are  coming  up.  When  the  potato  crop  is  about 
6  inches  high  they  should  be  scarified  to  keep  the  weeds  down.  It  is  advisable 
to  hill  potatoes  if  the  prospects  are  of  a  medium  to  heavy  crop,  otherwise 
some  will  grow  out  and  become  green  and  unsaleable.  Hilling  must  be  done 
before  the  plants  flower,  for  after  that  period  there  is  the  danger  of  breaking 
some  of  the  small  roots  that  feed  the  tubers,  and  consequently  reducing  the 
yield. 

Carman  and  Magnum  Bonum  are  suitable  varieties  for  this  district.  The 
former  grows  a  number  of  good,  round,  smooth-skinned  potatoes  that  sell  well 
on  the  Sydney  market.  The  latter,  it  must  be  admitted,  is  the  surest  cropper 
of  all  varieties  grown  in  the  district,  and  is  also  a  splendid  table  potato. 

Another  variety,  Early  Manistee,  has  only  been  grown  in  this  district  a  few 
years,  has  given  splendid  results,  and  it  is  tlie  opinion  of  many  people  that  it 
will  be  the  king  of  potatoes.  Other  varieties  that  have  been  grown  in  this 
district  some  considerable  time  and  have  proved  worthy  of  cultivation  are 
Brownell's  Beauty,  Surprise,  Queen  of  the  Valley,  Manhattan,  Common- 
wealth, Coronation,  and  Up-to-Date. 

When  the  potato  tops  are  dead  and  the  skins  of  the  potatoes  are  set,  the 
crop  is  ready  to  dig.  The  potatoes  should  be  sorted  in  the  paddock;  that  is, 
the  size  of  a  cup  and  upwards  should  be  put  in  clean  sound  bags  for  market. 
The  rest  should  be  bagged  up  for  the  grower  to  pick  his  next  year's  seed 
from ;  the  grower  should  pick  his  seed  during  the  winter  and  spread  them 
in  a  shed.  In  this  way  the  potato  will  not  shrivel,  and  a  surer  germination 
will  follow  the  next  planting  season  than  if  left  in  bags  or  pitted. 

Depaktmental  Note. — Mr.  Makin  drew  attention  to  the  statement  "  when 
potatoes  are  analysed  they  are  found  to  contain  a  considerable  amount  of 
potash,"  and  supplied  the  following  analysis  taken  from  Bulletin  28  of  the 
United  States  Department  of  Agriculture:  Water  783  per  cent.,  protein  2-2 
per  cent.,  fat  01  per  cent.,  carbohydrates  (starch)  18-4  per  cent,  ash  10  per 
cent.  Water  and  starch  are,  therefore,  the  chief  elements  in  the  potato  tuber. 
Still,  under  certain  conditions,  manures  containing  potash  have  been  found 
to  produce  increased  yields  as  against  those  that  did  not  supply  potash. 

Fencing. 

The  main  points  that  must  be  considered  in  dealing  with  this  subject  are 
efficiency,  durability,  and  economy.  It  does  not  matter  where  the  fence  is  to 
be  erected,  whether  as  a  boundary  or  subdivision  fence,  it  is  practically  useless 
if  it  does  not  prevent  stock  from  trespassing  on  a  neighbour's  property  and 
vice  versa,  or  does  not  prevent  stock  from  breaking  through  into  cultivation 
land  and  destroying  crops. 

In  this  district,  where  we  have  to  contend  with  the  rabbit  pest,  it  is  essential 
that  our  boundary  fences  should  be  rabbit-proof;  for  subdivision  fences  the 
five-wire  fence  is  the  best  and  easiest  to  erect.  Both  these  fences  require  the 
same  class  of  timber,  but  the  boundary  fence  must  be  bored  to  a  gauge  that 
will  be  handy  and  suitable  for  affixing  the  netting.  Any  man  of  ordinary 
intelligence  can  erect  these  suitable  fences  for  the  farm. 

The  life  of  a  fence  depends  principally  upon  the  class  of  timber  used.  In 
this  district  peppermint  and  stringybark  are  the  best '  timbers  for  fencing; 
where  they  are  not  obtainable  gum  timber  may  be  used.  Box  and  apple-tree 
timber  have  greater  lasting  qualities  than  any  of  the  above-mentioned  timbers, 
but  It  is  almost  impossible  to  split  these  timbers  into  suitable  sizes  for  posts. 
They  do  well  for  corner  or  straining  posts. 
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The  posts  should  be  split  from  trees  of  mature  age,  which  contain  huriler 
and  more  durable  timber  than  young  or  very  old  trees.  The  best  size  for 
posts  is  about  9  inches  by  4  inches  and  <i  feet  :i  inches  long;  these  should  be 
placed  22  feet  apart  and  be  sunk  2  feet  in  the  ground.  The  posts  should  be 
erected  as  soon  as  possible  after  they  are  split,  for  their  lasting  qualities  are 
greatly  diminished  if  they  are  left  lying  about  until  the  sap  has  dried  out  of 
them.  This  particularly  applies  to  gum  timber,  where  the  life  of  the  post  is 
almost  doubled  if  erected  while  full  of  sap ;  but  it  is  noticeable  with  all 
timbers  that  when  the  posts  are  erected  green  the  butts  will  contain  the  sap 
for  a  considerable  time,  whereas  dry  posts  will  take  the  water  and  commence 
to  decay  in  a  short  time.  Care  should  be  taken  to  place  them  upright  and  in 
a  straight  line,  otherwise  the  fence  will  have  an  untidy  appearance.  It  is 
necessary  to  erect  a  straining  ]iost  in  place  of  a  split  post  every  8  or  10  chains. 
A  handy  size  for  a  strainer  is  10  to  12  inches  in  diameter  and  7  feet  in  length  ; 
sink  the  strainer  2  feet  G  inches  into  the  ground  and  give  it  extra  ramming. 
A  stay  or  prop,  some  10  or  12  feet  in  length,  must  be  placed  against  the  po.st 
to  help  it  to  withstand  the  strain  when  the  wires  are  tightened.  The  best 
method  of  placing  the  stay  is  to  mortise  a  hole  3  inches  deep,  about  0  inches 
from  top  of  post;  trim  one  end  of  the  stay  to  tit  this  hole  and  secure  the  other 
end  of  the  stay  against  a  flat  stone  that  has  been  sunk  about  a  foot  into  the 
ground.  Two  droppers  about  4  inches  by  2  inches  and  4  feet  3  inches  long 
must  be  placed  between  posts. 

l^>oring  is  the  next  item,  and  for  a  boundary  fence  using  3  feet  6  inches 
netting,  I  consider  the  following  gauge  the  best  and  most  economical :  Bore 
the  bottom  hole  at  1  foot  6  inches  from  the  ground,  next  hole  at  3  feet  3  inches, 
and  third  hole  at  4  feet  1  inch,  or  2  inches  from  the  top  of  posts.  For  3-feet 
netting  bore  the  bottom  hole  at  1  foot  3  inches,  next  hole  at  2  feet  9  inches 
(allowing  the  netting  to  be  sunk  3  inches  iu  the  ground),  third  hole  at  3  feet 
6  inches,  and  top  hole  at  4  feet  1  inch. 

For  the  subdivision  fence  I  would  suggest  the  following  gauge :  Bottom 
hole  10  inches  from  the  ground,  second  hole  1  foot  8  inches,  third  hole  2  feet 
6  inches,  fourth  hole  3  feet  4  inches,  and  top  hole  at  4  feet  1  inch. 

I  always  use  barbed  wire  for  the  top  wire  of  fences,  because  it  makes  the 
fence  more  formidable  to  stock,  and  prevents  them  from  trying  to  get  over  it, 
and  from  rubbing  and  pushing  against  it  and  probably  damaging  the  netting. 

It  is  a  good  plan  to  run  the  barbed  wire  out  tirst,  strain  it  and  tie  it  to  the 
posts  with  No.  10  wire ;  then  space  your  droppers  and  tie  them  on,  again  using 
No.  10  wire.  There  should  now  be  no  ditficult.v  in  nuining  the  remaining  wires 
(No.  8  pi'ef erred)  through  the  posts  and  di'oppers ;  strain  the  wires  and  then 
tie  the  droppers  at  the  bottom  wire  to  prevent  them  getting  out  of  per- 
pendicular and  looking  untidy. 

Regarding  the  erection  of  the  netting — dig  a  trench  along  the  fence  at  least 
4  inches  deep ;  if  the  trench  is  not  dug  deep  enough  the  bottom  of  the  netting 
rests  on  the  ground,  and  does  not  go  on  smoothly  but  has  a  baggy  appearance. 

Straining  the  netting  a  little  certainly  improves  it,  but  care  must  be  taken 
not  to  break  it  or  pull  it  out  of  shape.  Tie  the  top  of  the  netting  to  the 
second  wire  of  the  fence  with  tie  wire,  using  four  or  five  ties  between  the 
dropiiers  for  the  top  of  netting  and  two  ties  for  the  bottom  wire.  Fill  in  the 
trench  and  the  fence  is  completed. 

Ounningham. 

A  pruning  demonstration  was  g-iven  by  Mr.  J.  R.  Moody,  Assistant  Fruit 
Expert,  under  the  auspices  of  this  branch  on  8th  August. 

Mr.  Kent,  of  Mount  Dillon,  Murrumburrah,  placed  his  orchard  at  the 
disposal  of  the  branch,  and  members  and  visitors  ^vere  much  impressed. 

A  summer  pruning  demonstration  will  also  be  arranged  for  if  possible. 

Mr.  H.  C  Stening,  Inspector  of  Agriculture,  gave  an  interesting  lecture 
on  "Mixed  Farming"  at  the  meeting  of  this  branch  on  Ifith  August,  when 
seven  new  members  were  enrolled. 

Mixed  Farming. 

Mr.  Stening  said  that  a  few  months  ago  the  colunnis  nf  the  S,vdne.v  news- 
papers were  occupied  by  a  discussion  of  great  interest  to  tli*^  man  on  the  land. 
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and  in  fact  to  the  State  generally,  the  subject  of  which  was  "  Wheat  or  Sheep," 
and  which  subsequently  led  up  to  the  holding  of  n  conference  in  Sydney.  If 
the  discussion  had  been  on  the  subject  of  "  Wiieat  and  Sheep,"  it  would  have 
proved  of  greater  value  in  bringing  out  information  that  would  have  been 
distinctly  of  service  to  the  farmers,  as  it  would  have  probably  influenced  them 
to  place  their  business  on  a  sounder  foundation.  That  portion  of  the  State 
which  is  now  known  as  the  wTieat  belt,  In  years  gone  by  experienced  what 
may  be  called  a  sheep  era.  Later,  when  It  was  found  that  wheat  could  be 
grown  profitably  in  those  areas,  out  went  sheep  and  in  came  wheat.  What 
originally  were  vast  sheep-walks  underwent  a  process  of  subdivision  and 
closer  se'ttlement,  until  in  the  last  few  years  the  wisdom  of  the  old  saying  is 
being  verified  that  "  it  is  not  safe  to  carry  all  your  eggs  in  one  basket."  That 
means  it  was  not  advisable  to  adhere  to  one  system  alone  on  the  land,  but  that 
mixed  farming  would  be  a  safer  policy.  Following  upon  the  subdivision  of 
large  estates  for  closer  settlement,  the  values  of  land  increased  considerably. 
It  "was  now  being  realised  that  it  was  necessary  to  improve  upon  the  old 
methods  adopted  in  this  State.  At  some  period  or  other  of  their  history  older 
countries  have  had  to  face  a  similar  problem.  England  had  arrived  at  a 
solution,  and  it  did  not  need  much  study  to  find  that  the  solution  held  good 
for  most  other  cases.  Hitherto,  the  pastoralists  and  agriculturists  have  been 
almost  entirely  distinct.  Either  calling  may  have  been  chosen,  but  It  occurred 
to  comparatively  few  men  to  combine  the  two.  As  far  as  the  lecturer's  experi- 
ence went,  he  found  that  the  farmers  who  combined  the  pursuits  of  both 
grazing  and  agriculture  were  the  most  successful  and  prosperous.  What  was 
generally  known  as  mixed  farming  had  solved  the  problem  In  England  and 
provided  greater  profits.  America  with  her  great  population  had,  like  England, 
after  extensive  experiments,  arrived  at  the  same  conclusion.  New  Zealand, 
where  land  had  reached  almost  its  maximum  value,  had  progressed  on  the 
same  lines.  Australia,  and  more  particularly  New  South  Wales,  could  con- 
fidently accept  mixed  farming  as  the  solution  of  the  land  jn-oblem.  The 
question  arose  as  to  what  combination  would  be  the  more  suitable.  If  agricul- 
ture was  to  be  united  with  stock-raising,  what  kind  or  kinds  of  stock  would  it 
be  best  to  employ?  Would  it  be  cattle,  sheep,  or  pigs?  On  very  rich  lands.  In 
districts  possessing  a  good  rainfall,  there  was  no  more  profitable  class  of  live 
stock  than  the  dairy  cow.  The  raising  of  pigs  was  also  very  desirable.  The 
growing  of  wheat  and  other  crops,  and  the  breeding  of  pigs  were  also  very 
profitable,  and  proved  an  excellent  system  to  be  adopted  in  mixed  farming. 
The  decrease  in  the  area  cropped  with  wheat  was  being  received  by  many 
with  great  apprehension,  but  to  the  mind  of  the  lecturer  It  was  not  altogether 
an  unmixed  evil.  Previously  there  had  been  many  farmers  who  tried  to  crop 
too  large  an  area  of  land,  with  the  result  that  a  large  proportion  was  sown 
with  very  Imperfect  cultivation,  and  there  was  much  late  sowing.  In  some 
instances  crops  sown  late  had  resulted  satisfactorily ;  but  the  system  was 
attended  with  too  much  risk,  and  in  fact  was  too  great  a  gamble.  The 
general  experience  was  that  early-sown  crops  usually  returned  the  best  yields, 
while  in  dry  years  late-sown  crops  were  failures,  and  were  also  more  subject 
to  disease  such  as  rust.  The  reduction  in  area  imder  crop  would  lead  to  better 
methods  of  cultivation,  for  no  larger  area  would  be  sown  than  could  be 
attended  to  properly. 

Farmers  would  also  find  it  profitable  to  run  some  sheep.  Sheep  were  a 
class  of  live  stock  that  could  be  handled  very  cheaply ;  they  furnished  quick 
returns  and  provided  many  sources  of  profit.  dii*ect  and  indirect,  when  bred 
on  the  farm,  as  they  should  be.  Sheep  were  highly  domesticated,  and  become 
readily  adapted  to  circumstances.  The  question  of  carrying  capacity  must 
be  carefully  considered.  Natural  pastures,  fallow,  and  stubble  were  insuflScient 
to  carry  the  full  number  of  sheep  throughout  the  year.  With  mixed  farming 
breeding  ewes  should  constitute  the  great  majority  of  the  flock,  so  that  it  was 
in  autumn,  when  the  lambs  should  be  dropped,  that  the  carrying  capacity  of 
the  farm  must  reach  its  maximum.  The  direct  profit  from  the  sheep  depended 
on  the  condition  in  which  the  lambs  arrived  at  market,  and  the  state  of  the. 
ewes  at  shearing,  both  of  which  depended  almost  wholly  on  feeding. 

Fodder  crops,  suitable  for  feeding  off,  must  be  sown.  Crops  of  early  autumn 
growth  were  very  necessary.  Experiments  had  been  carried  out  with  autumn 
fodder  crops  in  the  district  over  several  years,  and  each  year  they  had  proved 
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a  success.  The  crops  tested  were  different  varieties  of  oats,  Cape  barley, 
rape,  and  field  peas.  Rape  proved  very  satisfactory,  as  it  grew  vigorously, 
and  produced  a  heavy  yield  of  succulent  fodder  much  relished  by  the  sheep. 
It  should  be  sown  during  the  latter  ])art  of  T'ebruary,  when  there  was 
sufficient  warmth  in  the  soil  to  cause  rapid  growth.  It  was  an  excellent  rota- 
tion crop  with  wheat.  It  was  not  advisable  to  turn  hungry  sheep  on  to  rape 
while  it  was  wet  with  rain  or  dew.  What  was  even  better  than  rape  alone  for 
producing  fodder  was  rape  and  Cape  barley  mixed,  sown  in  alternate  I'ows 
with  the  wheat  drill.  Oats  have  their  advantages  as  fodder  crops,  particu- 
larly on  land  that  was  affected  with  "  Take-all."  Oats  were  practically 
immune  to  that  disease,  and  thus  starved  the  fungus.  If  the  sheep  were 
removed  sufficiently  early  the  oats  could  be  utilised  to  mature  for  a  crop  of 
grain.  Peas  have  also  a  special  value  in  that  they  supply  tlie  valuable  food 
constituents  proteids,  otherwise  known  as  flesh-formers.  During  the  interval 
between  the  harvesting  of  the  cereal  crop  and  the  time  when  the  fodder 
crops  became  available,  the  sheep  could  be  provided  with  feed  on  the  stubble. 
Every  holding  on  which  sheep  were  kept  should  have  an  area  of  natural 
pasture  to  be  reserved  as  a  stand-by,  upon  which  the  sheep  can  be  run  when 
the  fodder  crops,  stubble,  or  fallow  were  not  available.  Variety  in  feeding- 
greatly  improved  the  condition  of  sheep.  It  would  be  a  great  advantage  if  the 
richer  portions  of  the  farm  were  sown  down  with  lucerne — the  king  of  fodder 
crops.  It  was  an  expensive  crop  to  put  in,  but  it  lasted  for  a  number  of 
years,  and  provided  feed  throughout  the  greater  portion  of  the  year.  It  was 
a  crop  of  considerable  feeding  value,  and  it  also  enriched  the  soil  by  storing 
up  nitrogen.  When  properly  established  lucerne  could  stand  drought,  as  the 
roots  penetrated  deeply  into  the  soil.  Autumn  sowing  was  best,  and  it  could 
be  so\ATi  with  a  cereal,  which  would  act  as  a  "  nurse  "  crop.  It  should  not  be 
grazed  the  first  year. 

The  pastures  should  also  be  supplemented  in  summer  by  growing  such  crops 
as  Sudan  grass  or  Japanese  millet  for  grazing  off.  In  years  of  plenty  any 
surplus  from  fodder  crops  should  be  converted  into  hay  or  silage  to  provide 
a  reserve  of  fodder  for  times  of  drought.  Sheep  on  a  farm  were  an  important 
factor  in  keeping  the  land  clean  of  weeds,  which  they  converted  into  meat  and 
wool.  For  keeping  weeds  in  chock  sheep  could  be  regarded  in  the  light  of  one 
of  our  best  cultivation  implements.  The  fallowed  land  Siionld  be  kept  free 
from  weeds,  but  the  sheep  should  not  be  allowed  on  llio  fallow  during  wet 
weather,  as  they  would  cause  the  soil  to  become  too  hard.  Early-sown  crops, 
which  were  making  too  much  headway,  were  liable  to  become  rank  unless 
checked  in  some  way.  The  crop  could  be  fed  down  with  sheep.  Fallowing 
was  a  practice  to  be  advocated  as  a  necessity  in  dry  districts  in  order  to  con- 
serve sufficient  moisture.  Much  benefit  would  result  from  the  raising  of  pigs. 
They  were  generally  regarded  as  dirty  animals,  but  it  was  not  correct  when 
they  were  properly  housed  and  treated.  They  could  be  allowed  to  graze  on 
fodder  crops,  such  as  lucerne  and  rape,  and  they  also  turned  into  value  many 
waste  products  of  the  farm.  He  (the  lecturer)  strongly  believed  in  the  wisdom 
of  mixed  farming,  and  could  refer  to  Mr.  B.  J.  Stocks,  who  had  been  successful 
in  this  district  by  following  those  methods. 

Mr.  Stocks  gave  some  particulars  as  to  the  progress  made  by  him  in  fol- 
lowing the  system  of  mixed  farming.  He  went  in  for  wheat  growing,  lamb- 
raising,  and  also  reared  a  good  number  of  pigs,  all  of  which  resulted  satisfac- 
torily, and  gave  excellent  returns. 

Mr.  RoREET  Gibson  said  he  considered  the  time  had  come  when  farmers 
should  take  up  the  system  of  mixed  farming  in  a  more  practical  way,  and  he 
felt  sure  great  benefits  would  follow. 

Garra-Pinecliflf. 

At  a  meeting  of  this  branch  on  15th  August,  Mr.  S.  W.  Packham,  Hon. 
Secretary,  read  articles  from  the  Agricultural  Gazette,  inchiding  one  on 
Sudan  grass.     It  was  decided  to  make  trials  with  this  grass. 

The  third  box  of  books  loaned  from  the  Public  Library  was  opened,  and 
members  availed  themselves  of  the  opportunity  of  studying  the  same. 
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Glenorie. 

The  usual  meeting  took  place  on  24th  August,  but  owing  to  unfavourable 
weather  conditions  the  attendance  was  small,  and  the  election  of  oilicers 
was  deferred. 

Holbrook. 

At  the  meeting  of  this  branch  on  31st  August,  Mr.  O.  Smith  read  an 
interesting  paper  on  "  The  Anatomy  of  the  Horse's  Foot,"  from  which  it 
is  hoped  to  quote  extracts  in  a  later  issue.  Mr.  Smith  was  accorded  a  hearty 
vote  of  thanks  for  his  paper. 

Arrangements  were  made  for  the  visit  of  Mr.  J.  W.  Mathews,  Sheep  and 
Wool  Expert,  when  a  demonstration  on  the  handling  of  sheep  and  wool 
would  be  given  at  the  shearing-shed  of  Mr.  J.  C.  Bowler,  of  Annandayle. 

Kellyville. 

At  the  meeting  of  this  branch  on  Saturday,  7th  September,  the  Secretary 
read  the  annual  report,  and  the  Treasurer  presented  the  financial  state- 
ment for  the  year,  which  included  a  credit  balance  of  £3  10s.  2d.  The 
branch  closed  the  year  with  forty-one  financial  members. 

The  following  officers  were  elected: — Mr.  H.  P.  Smith,  Chairman;  Mr. 
H.  H.  James,  Vice-Chairman ;  Mr.  H.  Firth,  Treasurer;  and  Mr.  J.  H. 
Firth,  Hon.  Secretary. 

Lidcombe. 

The  annual  report  of  this  branch  reveals  a  gratifying  state  of  progress. 
Though  only  completing-  its  second  J'ear  the  membership  now  stands  at 
eighty- five,  and  the  twenty -four  meetings  of  the  year  have  been  well 
attended.  The  Department  of  Agriculture  provided  for  seven  lectures  by 
its  officers,  while  Dr.  Cleland,  Dr.  J.  M.  Suckling,  Mr.  Blackman  (of  the 
Parramatta  Research  Society),  and  others  gave  illuminating  and  interesting 
addresses. 

Monthly  competitions  were  held,  the  winner  in  section  A  (flowers)  being 
Mr.  J.  Frost  with  1.50  points,  and  in  section  B  (vegetables)  Mr.  H.  Laman 
with  115  points.  Two  garden  competitions  were  also'  being  conducted,  one 
for  the  best  improved  garden  of  the  year,  points  being  given  on  entering  the 
competition;  and  the  second  for  the  best  garden  in  appearance. 

A  local  storekeeper  had  placed  his  shop  window  at  the  disposal  of  the 
branch  for  an  exhibit  of  vegetables  and  flowers. 

Among  other  lines  of  activity  may  be  mentioned  the  purchase  of  seeds 
through  the  Hon.  Secretary  (Mr.  A.  E.  J.  Anderson)  at  33  per  cent,  dis- 
count, and  of  plants  at  from  10  to  50  per  cent,  discount,  the  purchase  of 
•  sulphuric  acid  and  sulphate  of  iron  for  swabbing  grape  vines,  and  the 
lending  of  a  spray  pump  to  members.  One  member  had  promised  to  prune 
the  fruit  trees  of  any  soldier  away  from  Lidcombe. 

At  a  meeting  on  9th  September,  an  address  was  given  by  Mr.  F.  Wright, 
of  the  Technical  College,  on  "  Medicinal  Plants,"  which  proved  of  interest 
to  the  audience.  He  pointed  out  that  it  was  not  an  easy  matter  to  grow 
a  plant  that  would  yield  a  substance  of  medicinal  value,  and  the  large 
or  strong  growing  plant  could  by  no  means  be  taken  as  being  the  best 
for  the  purpose.  Then  again,  the  producer  is  not  sure  of  a  market  for  the 
goods,  nor  has  he  any  guarantee  that  he  will  procure  a  reasonable  price. 


Oct.  2,  1918.]  Agricultural  Gazette  of  .Y..S'.ir.  740 


Lower  Portland. 

The  usuiil  moiitlily  iiHc'tinii'  cf  tlu-  la-aneli  was  lu-ld  on  I'ud  ScptcinlK'r, 
mid  was  well  attended. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows: — Mr.  li. 
M.  Smith,  Chairman;  Mr.  B.  King,  Vice-Chairman;  Mr.  R  J.  ^NFetherell, 
Hon.  Treasurer;  Mr.  W.  C.  Gambrill.  Hon.  Secretary;  and  ]\Ir,  K.  \V. 
Metherell,  Assistant  Hon.  Secretary. 

The  annual  reports  of  the  Secretary  and  Treasurer  were  received,  and 
Both  were  considered  very  satisfactory.  They  showed  that  the  membersliip 
is  now  forty-eight,  and  the  financial  position  of  the  branch  is  good.  ]\Ieet- 
ings  were  held  regularly  throughout  the  year,  and  papers  were  read  on 
subjects  which  were  beneficial  to  all.  Some  of  the  most  important  events 
of  the  year  were  a  concert  and  social  in  aid  of  the  Windsor  District  Hos- 
pital in  August,  1917,  as  a  result  of  which  the  sum  of  £14  was  raised  for 
that  institution.  Later  in  the  year  a  social  was  held  in  aid  of  the  prize 
fund  of  the  local  show.  In  May  last  year  the  Second  Annual  Agricultural 
and  Horticultural  Show  was  held  at  Lower  Portland,  and  th(>  fum-tion 
reflected  great  credit  on  the  exhibitors. 

It  is  pleasing  to  announce  that  the  branch  staged  a  Bureau  exhibit  at 
the  Haw'kesbury  District  Agricultural  Association's  Show  in  ^May  last  and 
secured  first  prize. 

A  member  then  read  a  paper  on  "  Lime  in  the  Orchard  "  from  one  of 
the  agricultural  journals,  and  a  very  interesing  discussion  took  place  ou 

^^^^^  ^^'^J^^'*-  ■  Matcham. 

A  meeting  was  held  on  iTth  August,  when  Mr.  H.  G.  Parry,  Distriet 
Secretary  of  the  Fruitgrowers'  Association  of  New  South  Wales,  addressed 
members  on  the  benefits  of  organisation.  A  general  discussion  took  place 
on  the  cultivation  of  rock  melons  and  cucumbers.  Steps  are  being  taken 
to  prepare  a  local  exhibit  at  the  next  Gosford  Show. 

Moss  Vale. 

The  regular  meeting  of  this  branch  was  held  on  -lowX  August,  thirty-one 
members  being  present. 

The  usual  discussion  with  regard  to  suitable  work  for  the  ensuing  month 
took  place,  after  which  Mr.  Kettle,  of  Tallong,  gave  a  very  instructive  lecture 
ou  ''Orcharding.''  He  dealt  with  the  operations  from  the  starting  point: 
clearing  and  preparing  the  land,  when  and  how  to  plant,  the  most  suital)!*; 
varieties  for  the  district,  and  what  to  spray  and  when.  In  addition  to 
these  items,  he  also  touched  on  the  preparation  and  handling  of  the 
spraj'ing  mixtures;  also,  how  to  pack  and  store  the  fruit.  As  he  has  gained 
a  considerable  knowledge  of  fruit-growing  from  practical  experience  and 
Avas  successful  at  the  last  Royal  Show,  he  was  able  to  impart  a  lot  of  useful 
information.  A  hearty  vote  of  thanks  was  accoi-ded  at  the  conclusion  of 
the  lecture.  Penrose-Kareela. 

A  meeting  was  held  on  2ud  September,  when  a  discussion  took  place  on 
several  matters  of  interest  to  orchardists. 

Quaker's  Hill. 

At  a  meeting  of  this  branch  on  21th  August  formal  business  only  was 
transacted.  Some  difficulty  has  been  experienced  in  arranging  for  good 
gatherings,  as  patriotic  fixures  have  fallen  on  the  evenings  set  apart  for 
the  regular  meetings. 
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Spencer. 

A  paper  on  "  District  Timbers  "  was  read  by  Mr.  S.  M.  Kelly  at  the 
meeting  of  this  branch  on  iTth  August. 

District  Timbers — Their  Uses  and  Durability. 

It  is  only  intended  to  make  a  few  remarks  on  some  of  the  principal  timbers 
tliat  are  generally  used  in  this  district.  Living,  as  I  do,  on  a  farm  that  has  been 
occupied  for  over  eighty  years,  I  have  had  a  fair  opportunity  of  noting  the 
merits  of  the  different  timbers  that  were  used  in  the  early  days.  It  is  safe  to 
say  that  there  is  no  country  in  the  world  richer  than  New  South  Wales  as 
regards  its  forest  wealth.  When  the  war  is  over,  no  doubt,  there  will  be  a 
big  export  trade  for  our  colonial  hardwoods,  some  of  which  have  not  received 
the  attention  which  their  merits  deserve.  Our  forests,  as  a  rule,  require  no 
artificial  replanting,  as  there  is  always  a  good  supply  of  young  trees  when  the 
old  timber  is  cut  down.  What  is  required  is  simply  to  protect  it  from  bush- 
fires,  and  to  thin  out  weedy  or  sickly  saplings.  Most  of  our  best  timbers  are 
found  on  the  coastal  districts. 

Ironbark  is  the  king  of  the  forest  as  regards  Australian  hardwoods.  It  is 
extensively  used  for  railway  sleepers,  bridge  construction,  posts,  naves,  spokes, 
&c.  It  is  not  excelled  by  any  other  hardwood  for  combined  strength  and 
durability.  Ironbark  is  often  found  curly  in  the  grain,  and  on  that  account 
is  troublesome  to  plane,  and  blunts  the  tools  before  one  can  get  a  smooth- 
surface.    Ironbark  will  last  in  the  ground  for  seventy  or  eighty  years. 

Stringybark  I  consider  comes  next  to  ironbarl:  for  strength  and  durability ; 
in  shady  situations  it  will  last,  longer  than  ironbark.  It  resembles  tallow-wood 
in  appearance;  and  if  felled  in  the  proper  season  and  carefully  seasoned,  I 
think  it  will  be  found  to  last  as  long  as  tallow-wood. 

Turpentine  is  a  very  useful  timber ;  it  requires  to  be  well  seasoned  or  it  will 
warp  and  split.  Millers  and  sawyers  do  not  like  it,  as  it  dulls  the  saw.  It  is 
generally  used  for  piles  in  wharves  and  jetties,  as  it  resists  the  cobra,  »&;c.  It 
Is  also  used  for  building  purposes,  as  it  is  almost  proof  against  white  ants. 
The  best  floor  that  I  know  of  is  of  turpentine,  and  is  in  a  cottage  built  fifty-five 
years  ago ;  the  boards  are  as  soiuid  now  as  on  the  day  they  were  put  down. 

White  mahogany  is  a  name  given  to  a  timber  which  I  always  considered 
beTongs  to  the  stringybark  family;  Iiowever,  I  sujipose  it  is  too  late  to  alter 
the  name  now.  It  is  one  of  the  most  diu'able  timbers  that  we  have  in  the 
district.  It  can  be  used  when  very  young;  jiosts  taken  from  a  tree  10  or  12 
years  old  will  last  for  thirty  years.  I  know  of  no  other  timber  so  durable 
when  young.      It  is  anotlier  of  our  li:\rdwoods  that  should  receive  more  attention. 

Spotted  gum  is  a  smooth-barked  tree ;  the  outer  bark  often  peels  off  in 
patches,  and  gives  the  trunk  a  spotted  appearance.  The  timber  is  of  a  browu 
colour  with  a  pretty  grain,  which  looks  well  when  polished.  It  is  very  tough 
and  durable.  It  is  generally  used  for  wheelwrights'  and  coachbuilders'  work. 
It  is  also  used  for  shafts  and  poles  of  drays,  naves,  and  spokes,  and  in  house- 
building generally. 

Red  mahogany  is  a  timber  which  resembles  the  American  wood  of  that  name, 
but  is  not  so  light  as  the  American  timber.  It  is  of  a  rich  red  colour,  very 
durable,  and  becomes  very  hard  with  age.  It  resists  white  ants,  and  does 
not  discolour  paint.  It  is  generally  used  for  building  purposes,  principally 
weatherboards. 

Blue  Gum. — This  timber  is  of  a  pale  red  colour,  straight  in  the  grain,  and  com- 
paratively easy  to  work,  and  is  therefore  a  favourite  with  carpenters.  It  is 
largely  used  by  shipwrights  and  wheelwrights,  and  is  a  very  useful  timber. 
It  is  one  of  our  hardwoods  which  varies  a  good  deal  in  quality.  In  some 
districts  it  is  found  more  durable  than  in  others.  It  is  found  in  the  coast 
ranges,  north  and  south. 

Bloodwood — so  called  on  account  of  the  large  quantity  of  blood-like  veins 
and  gum — is  one  of  the  most  durable  of  Australian  hardwoods,  principally 
used  for  fencing  material,  and  sometimes  in  culverts  and  bridges. 

Oak. — There  are  three  varieties  of  oak  in  this  district — Forest,  Swamp,  and 
Sheoak.  The  first-named  is  generally  used  for  shingles  ;  it  is  also  excellent  wood 
for  cabinet  and  turnery  work.  Swamp  oak  is  much  prized  for  bullock-yokes, 
as  the  timber  when  dry  is  comparatively  light  and  tough,  and  the  bolts  do  not 
work  loose.  Sheoak  timber  makes  excellent  malls,  tool-handles,  ornamental 
walking-sticks,  &c. 
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Forest  Red  Gum. — This  tree  is  seneralls'  found  iu  forest  country.  The 
wood  is  of  a  deep  red  colour,  yeuerally  inloclied  in  the  Krain,  heavy  and 
durable;  much  esteemed  for  fence  posts,  used  also  for  naves  and  felloes  of 
wheels  and  for  general  building  purposes.  It  should  l)e  useful  also  for  wood- 
blocks. 

The  principal  softwood  timbers  in  this  district  beUmg  to  the  Sassafras 
family;  they  comprise  useful  timbers,  which  are  generally  nse<l  locally.  When 
they  become  better  known  there  will  be  a  greater  demand  for  tliem.  Coach- 
builders  consider  that  coachwood  is  one  of  the  best  timbers  in  the  State  for 
their  work.  Most  of  our  brushwood  would  be  suitable  for  fruit-cases  and 
butter-boxes. 

Springside. 

On  Ttli  September  Mr.  Scarr  read  a  highly  instructive  paper  on 
*'  Pruning,"  from  which  the  following  extracts  have  been  taken : — 

Pruning. 

Fruit  trees  will  grow  and  bear  fruit  without  pruning.  Nevertheless  the 
large  majority  of  practical  and  scientific  men  recognise  the  necessity  for 
pruning  of  some  sort,  and  for  all  kinds  of  fruit  trees. 

Pruning  is  practised  upon  fruit  trees  for  a  great  many  different  purposes, 
the  most  important  of  which  are  as  follows: — 

1.  To  encourage  new  growth. 

2.  To  shape  the  tree ;   and 

o.  To  regulate  fruit  growing, 

1.  If  trees  are  showing  a  very  small  growth  when  they  should  be  doing 
otherwise,  then  I  certainly  recommend  a  severe  cutting  back,  a^lso  a  good 
dressing  of  manure;  and  If  no  response  is  given  the  following  year,  by  all 
means  remove  the  tree  and  have  a  new  one  planted  iu  its  stead. 

2.  When  planting  young  trees  there  are  sure  to  be  some  that  will  require 
more  attention  than  others.  If  they  are  badly  formed  then  prune  .severely; 
by  doing  so  a  rank  growth  will  be  encouraged  and  there  will  be  but  little 
trouble  in  forming  the  tree. 

3.  As  regards  fruit  bearing,  we  .find  that  trees  differ  very  much  in  this 
respect.  Some  varieties  of  pears  will  not  bear  fruit  to  any  great  .extent  while 
the  tree  Is  headed  regularly  each  year;  but,  on  the  other  hand,  if  left  alone, 
except  for  the  thinning  out  of  growth  tliat  is  not  retiuired,  the  tree  will,  in  the 
course  of  about  two  years,  bear  a  good  crop  of  fruit.  This  practice  may  be 
applied  to  pears,  cherries,  and  a  good  many  varii?ties  of  plums.  As  regards 
apples,  I  suggest  pruning  to  a  fair  extent  each  year  till  the  tree  is  well 
grown,  because  in  this  district  they  do  not  grow  so  visorously  as  do  other 
sorts  of  fruits,  and  by  the  continual  cutting  you  eufourage  growth  and  tend  to 
check  the  tree  from  throwing  too  many  fruit  buds.  Some  varieties  of  plums 
may  be  treated  in  the  same  maimer,  but  for  a  different  reason ;  the  President 
In  particular,  as  this  tree,  if  left  alone  for  about  two  years,  bears  its  fruit  on 
the  extreme  tips  of  the  limbs,  leaving  the  bod.y  of  the  tree  (piite  bare. 

It 'is  not  only  essential  that  we  should  linow  how  to  prune,  but  when  and 
why  pruning  should  be  done. 

General  pruning  is  carried  out  during  winter,  because  at  this  period  there 
Is  but  the  naked  tree,  affording  a  better  chance  of  shaping  and  balancing  it.  At 
this  time  the  removal  of  large  limbs  does  not  affect  the  tree  as  it  would  in 
summer. 

Cherry  trees  should  not  be  pruned  during  frosty  weather,  because  the  wood 
of  this  tree  is  not  hard,  and  it  also  has  a  soft  centre,  by  which  the  frost  will 
sometimes  penetrate  for  several  inches.  Even  if  the  limb  does  not  die  back  it 
may  remain  dormant  for  several  mouths. 

Summer  pruning  is  practised  for  one  purpose  only,  T^Tien  trees  are  making 
their  early  growth  it  is  very  beneficial,  if  time  is  available,  to  pinch  out  all 
unnecessary  growth ;  also  to  check  limbs  that  are  making  more  growth  than  is 
required  to  keep  an  even  tree. 

In  conclusion,  I  strongly  advise  beginners  not  to  adhere  strictly  to  theory 
unless  this  is  based  upon  experience  gained  In  the  particular  locality,  as  prac- 
tically every  fruit-growing  district  in  New  South  Wales  has  different  types  of 
soils.  So  do  our  trees  differ  both  in  their  growth  and  also  in  their  tendency 
towards  fruit-Uearing.     On  this   point   I   think   many  ar^e   led   a.^tray.     They 
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(Consider  that  what  they  read  within  the  covers  of  a  well-bonnd  book  can  he 
practised  in  every  locality  with  success,  a  mistake  which  certainly  causes  the 
downfall  of  many  would-be  orchardists. 

Departmental  Note.— In  (1)  the  writer  recommends  cuttiu.sc  back  the  weak 
trees  hard,  and  also  manuring:.  1'lie  Fruit  Expert  considers  this  particularly 
worthy  of  emphasis,  as  the  point  is  often  overlooked  that  pruning  alone  cannot 
build  a  tree.  The  tree  must  have  suitable  conditions,  and  if  it  is  not  growing 
satisfactorily  it  is  advisable  to  look  for  the  cause  and  if  possible  remedy  the 
trouble. 

It  may  also  be  mentioned  that  the  Department  considers  that  the  remarks  on 
summer  pruning  apply  very  well  to  the  training  of  young  trees,  but  in  some 
cases  it  is  advantageous  to  practise  other  methods  of  summer  pruning  for  other 
purposes. 

Tallewang. 

At  the  meeting  ou  31st  August  an  informal  talk  on  '^  Book-keeping  on 
the  Farm "  took  place.  Th  concensus  of  opinion  was  that  every  farmer 
should  keep  the  following  books  as  being  necessary  to  the  effective  recording 
of  transactions: — Cash  book,  lodger,  stock  and  plant  book.  With  these 
regularly  entered  at  intervals  of  a  week  or  less,  and  the  taking  of  an 
annual  inventory  of  the  whole  of  his  property  and  effects,  it  was  thought 
that  every  farmer  would  be  able  to  keep  an  effective  check  on  his  financial 
affairs. _ 

Thyra-Bunaloo. 

A  useful  paper  on  the  relative  merits  of  motor  traction  and  horses  foi' 
farm  work  was  read  by  Mr.  J.  Sinclair  at  a  meeting  on  17th  Avigust.  The 
conclusion  arrived  at  by  the  writer  was  that  on  most  farms  at  the  present 
time,  when  horses  arei  cheap  and  oil  fuels  scarce  and  dear,  the  farmer 
should  be  content  with  horses.  . 

Tingha. 

For  the  benefit  of  members  interested  in  spraying,  Mr.  Browning,  at 
Crystal  Hill,  on  13th  July,  gave  a  demonstration  in  the  control  of  Woolly 
Aphis  and  San  Jose  scale. 

Sl'KAYIXG. 

As  the  trees  liad  lost  their  leaves,  winter  spraying  with  one  of  the  proprietary 
miscible  oils  was  being  carried  out  for  the  purpose  of  checking  the  ravages  of 
San  .Jose  scale  and  Woolly  Aphis.  The  ]»reparation,  as  taken  from  the  original 
tin,  was  a  blackish-brown  liquid,  but  after  being  broken  down  by  the  addition 
of  water  it  left  the  nozzle  as  u  tine  milky  spray,  showing  complete  emulsi- 
fication. 

Mr.  Browning  stated  that  lie  had  tried  the  ordinary  red  oil.  but  had  dis- 
continued its  use,  because  he  had  found  it  very  ditticult  to  obtain  a  proper 
emulsion,  so  that  it  was  impossible  to  gauge  the  correct  strength. 

The  apparatus  consisted  of  a  l»arrel  .spray  pump,  mounted  on  a  slide  so  that 
it  could  be  easily  and  quickly  shifted,  a  length  of  rubber  hose,  and  a  batten, 
to  which  the  nozzle  end  of  the  hose  was  secured,  enabling  the  sprayer  to  work 
round  the  trees,  and  to  spray  thoroughly  from  top  to  bottom,  so  that  even  the 
smallest  twig  received  the  treatment.  This  was  considered  most  essential,  as 
even  a  small  twig,  if  left  untreated,  would  perhaps  prove  to  be  a  new  centre 
of  infection  and  a  means  of  re-sin-eading  the  disease  through  the  orchard. 
One  visitor  stated  that  he  Ijelieved  that  the  first  .spraying  should  take  place 
prior  to  pruning,  so  that  the  pests  would  not  be  afforded  a  safe  refuge  ou  the 
primings,  of  which  some  small  pieces  might  be  left  about. 

To  control  these  pests  two  sprayings  are  advisable — the  first  in  May  and  the 
second  in  August,  just  prior  to  the  bursting  of  the  buds;  but  where  this  is 
impracticable,  one  good  spraying  should  be  given  during  the  winter  months^. 
Even  with  war-time  prices  the  cost  does  not  exceed  6d.  per  tree  treated,  and 
tor  this  modest  expenditure  the  orchardist  has  the  satisfaction  of  haviug  clean 
trees  and  clean  fruit. 


Oct.  2,  1918.]  Agricultural  Gazette  of  y.S.W,  753 


T'nliko  the  lime-sulphur  spray,  mlscible  oil  does  not  choke  the  nozzle,  neither 
is  it  injurious  to  the  skin. 

Mr.  Hrowning  stated  that  San  Jose  scale  had  made  its  lirst  api)earance  in 
his  orchard  on  trees  that  were  planted  in  a  slight  hollow  which  in  wet  seasons 
was  water-loggetl,  and  it  had  always  been  worst  in  drooping  seasons  when 
the  trees  were  evidently  suffering  from  tlie  wet.  'i'lie  use  of  lime-sulphur 
spray  for  Black  Siwt  on  gnipes  was  advocate^!,  and  one  of  the  visitors  said 
it  was  also  very  effective  in  checking  reach  Aphis. 

Departmental  Note. — Instead  of  the  batten  referred  to  in  the  description  of 
the  apparatus  used,  the  Department  has  found  that  a  length  of  I-in.ch  gas-pipe 
connected  with  the  outlet  end  of  the  liose  and  the  nozzle  screwed  on  at  the 
other  end  of  the  pipe  at  an  angle  of  about  130  degrees  much  handier  to  use. 

The  Department  has  used  lime-sulphur  for  many  years,  and  has  found  that 
when  strained  before  use  it  does  not  unduly  clog  the  nozzles.  When  used  at 
full  winter  strength  and  applied  in  a  thorough  manner  it  will  control  San  Jos-e 
scale  and  also  in  the  case  of  Peach  Leaf  Curl,  thus  doing  two  jobs  in  oue 
operation. 

In  the  case  of  Black  Spot  of  grape  vines  it  has  been  found  that  Bordeaux 
mixture  is  the  more  effective  spray  to  use.  'i'he  vines  should  previously  \n- 
swabbed  whilst  dormant,  just  before  the  buds  start,  with  either  sulphuric  acid 
solution  or  the  combined  sulphuric  acid  and  sulphate  of  iron  swab. 

The  Department  has  found  tobacco  wash  (home  made)  or  a  commercial 
nicotine  extract  most  effective  in  checking  Peach  Aphis. 

On  Saturday,  3rd  August,  Mr.  W.  Yickeiy  gave  an  interesting'  and 
instructive  demonstration  of  fruit-tree  planting  in  the  grounds  of  the 
Tingha  Public  School.  i 

Fkuit-trp;e  Planting. 

Pic  [HI  rat  Ion. — With  an  earth  auger  holes  were  bored  to  a  depth  of  3  feet, 
half  i)lug  of  gelignite  inserted  and  spread  at  the  bottom  of  the  hole  by  gentle 
ramming:  a  detonator  with  a  length  of  fuse  attache^l  was  then  inserted  in  the 
other  half  plug,  the  fuse  lighte<l.  and  the  charge  dropped  into  the  hole,  and  a 
couple  of  shovelsful  of  soil  thrown  on  and  ranuned.  The  resulting  explosion 
effectively  loosened  the  earth,  rendering  the  removal  of  soil  for  jtlanting  an 
easy  matter,  and  ensuring  a  looseness  of  texture  lliat  would  enable  roots  to 
grow  rajndly  in  ail  directions. 

The  two  points  ^»f  danger  in  the  use  of  the  explosiv*'  are — (1)  too  short  a 
fuse,  causing  premature  explosion — s  or  '.t  inches  will  be  found  ami)le;  and  (2) 
rough  treatment  of  the  detonator,  which  contains  a  powerful  explosive, 
generally  fulminate  of  mercury,  which  is  liable  to  explode  if  roughly  handleil. 

The  detonator  at  first  has  a  packing  of  sawdust  on  top  of  the  exjdosive,  and 
this  requires  removal,  by  gently  shaking,  before  inserting  the  fuse,  otlierwise 
the  charge  will  misfire. 

Full  instructions  are  given  in  a  leaflet  wliich  is  iiacked  in  every  box  of 
•")  lb.  weight  of  gelignite,  and  if  used  according  to  those  instructions  there 
should  be  no  danger.  The  cost  of  material — gelignite,  fuse,  and  detonator — was 
about  3d.  per  hole. 

Planting. — A  general  fault  is  to  plant  too  deeply,  bringing  the  graft  below 
the  surface  of  the  soil,  and  causing  roots  to  develop  from  the  stem  above  the 
graft.  As  apple  trees  are  grafteil  o\\  some  blight-resistant  stock,  such  as 
Northern  Spy,  it  follows  that  planting  too  deeply  will  cause  development  of 
non-resistant  roots  from  above  the  graft,  entailing  almost  endless  work  and 
worry ;  and,  rooting  too  deeply,  the  plant  lo.ses  the  benefit  of  the  air  and  food 
in  the  upper  soil. 

The  centre  of  the  hole  requires  to  be  slightly  raised,  so  that  the  roots  may 
be  spread  out  in  all  directions  and  given  a  gentle  slope  downwards.  It  is  a 
good  idea  to  have  the  strongest  root  facing  west,  to  brace  the  tree  against 
prevailing  winds.  Any  roots  which  have  been  injured  in  transplanting  shoukl 
be  carefully  trimmeil  with  a  knife — not  secateurs — with  the  cut  underneath. 
If  the  cut  is  on  top  there  will,  in  all  probability,  be  a  dying  back,  thus  enabling 
fungus  diseases  to  gain  entrance.  The  knife  gives  a  sharp,  clean  cut,  which  will 
quickly  heal,  while  the  secateurs  cause  a  slight  bruising,  whi(;h  has  a  pre- 
judicial effect  on  the  root.    Care  must  also  I.k?  taken  to  keep  the  knife  clean 
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and  dry,  or  else  stain  will  result,  and  this  has  a  bad  effect  too,  the  iron  com- 
pound dissolved  from  the  knife  by  the  sap  penetrating  the  root  tissues  and 
causing  death.  This  is  very  likoly  to  happen  during  damp  weather.  As  the 
earth  is  being  filled  in  a  gentle  shake  or  two  will  cause  the  soil  to  settle  in 
around  the  roots,  and  the  operation  is  finished  off  by  tramping  the  soil  to 
compact  it  sufliciently  around  the  roots. 

Pruning. — A  young  tree  as  received  from  the  nursery  usually  carries  too 
much  wood,  so  that  it  re(iuires  to  be  shortened  back.  If  a  single  stem,  it  is 
best  to  cut  back  to  within  G  or  8  inches  of  the  poiut  from  whicli  the  last  growth 
has  commenced,  for,  as  a  rule,  it  is  here  that  the  strongest  eyes  will  be  found, 
thus  enabling  the  young  tree  to  throw  out  fine,  sturdy  branches  to  build  up  a  good 
framework.  Should  two  or  more  branches  be  on  the  young  tree,  if  well  placed, 
they  should  be  cut  back  to  within  6  or  8  inches  of  the  stem,  but  if  badly  placed 
it  is  much  better  to  take  out  all  except  the  best  one,  and  to  shorten  it  back  as 
previously  advised. 

The  ground  around  the  trees  should  be  kept  well  worked  and  free  from 
weeds ;  and  during  the  heat  of  siimmer,  trees  planted  in  sandy  soil  require 
mulching  with  bush  scrapings,  old  straw,  stable  litter,  &c.,  otherwise  the 
young  stem  is  very  liable  to  be  sunburnt  owing  to  the  glare  from  the  sand. 

Staking  is  not  advisable,  unless  a  tree  shows  a  tendency  to  grow  lopsided; 
in  this  case  the  tree  should  be  given  a  decided  lean  or  pull  in  the  opposite 
direction  by  fastening  to  a  stake  until  the  barrel  straightens.  In  windy 
weather  see  that  the  tree  does  not  chafe  against  the  stake.  The  label  should 
also  be  removed;  too  often  it  is  left  on,  and  the  tie  ininres  the  growing  tree. 

The  following  varieties  were  planted : — Granny  Smith,  Winter  Pearmain, 
Quarrendeu,  Irish  Peach,  Rome  Beautj',  and  Carrington. 

Departmental  Note. — With  regard  to  the  possible  injury  to  the  roots  arising 
from  the  use  of  knives  which  are  not  kept  clean,  the  Fruit  Branch  has  not 
experienced  root  trouble  through  black  stains  on  the  knife  blade. 

At  the  meeting  on  7th  September  the  draft  schedule  for  art  and  school 
work  in  connection  with  the  1919  Exhibition  was  approved,  and  arrange- 
ments were  made  for  ladies  to  draft  a  schedule  for  the  flower  section.  Mr. 
Yule  was  appointed  to  superintend  the  ring  events. 

Toronto. 

At  a  meeting  on  6th  August  the  schedule  for  the  forthcoming  show  was 
dealt  with.  Mr.  Bennett  gave  a  few  hints  on  the  cultivation  of  cucumbers, 
followed  by  a  very  interesting  paper  by  Mr.  H.  Filmer  on  propagation. 

United  Peel  River  (Woolomin). 

An  interesting  lecture  was  delivered  by  Mr.  Woollett,  Stock  Inspector,  on 
the  diseases  of  stock,  at  a  meeting  on  17th  August.  The  various  diseases 
were  explained  by  the  lecturer,  who  impressed  upon  the  members  that 
extreme  care  was  needed  in  connection  with  contagious  diseases  in  stock, 
which  should  be  reported  to  the  nearest  Stock  Inspector  as  soon  as  sus- 

P^^^e^-  VaUa. 

A  meeting  was  held  on  5th  August,  when  an  interesting  discussion  took 
place  on  poultry-farming.  Speakers  pointed  out  that,  with  the  railway  con- 
necting this  district  with  the  big  southern  markets,  poviltry-rearing  would 
become  a  big  factor  in  the  growth  of  the  district. 

Wellington. 

At  a  meeting  held  on  27th  August  papers  were  read  by  Mr.  Kenyon  on 
-**Tnut-drying,"  and  by  Mr.  B.  S.  Upton  on  "Incubating  and  Raising 
Chicks."  Both  gentlemen  were  heartily  thanked  for  their  most  instructive 
papers.  Fbuii-deying. 

'  This  is  an  industry  that  deserves  every  encouragement,  and  it  is  difficult  to 
isee  why  it  has  not  been  gone  into  on  a  larger  scale  in  this  district    It  takes 
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very  little  trouble  to  carry  out  fruit-drying  here  as  the  climatic  conditions  are 
most  favourable,  and  any  artihcial  methods  for  drying  the  fruit,  which  Is 
equal  to  any  in  the  world,  are  not  necessary.  Before  drying  tlie  fruit  amst 
be  allowed  to  become  perfectly  ripe.  Prunes  are  shalcon  off  the  tree  in  sheets 
or  other  suitable  articles,  but  all  other  varieties  of  fruit  must  be  piclied  care- 
fully. To  make  ready  for  drying,  make  long  rows  of  benches  about  4  feet  from 
the  ground.  My  reason  for  making  the  benches  4  feet  high  is  to  keep  the  fruit 
free  from  dust.  In  imported  dry  fruits  you  often  find  thorn  covered  with 
particles  of  dust — this  is  due  to  the  fact  that  they  have  been  dried  on  the 
ground.  Walking  up  and  down  the  rows  raises  dust,  and  if  the  benches  are 
high  off  the  ground  the  drying  fruit  escapes  It.  Next  j'ou  require  wire  trays 
to  hold  about  half  a  case  of  fruit.  These  trays  must  have  wooden  frames 
because  they  have  to  be  packed  every  night  from  the  dew  or  rain.  Have  a 
large  copper  or  boiler,  according  to  the  quantity  of  fruit  you  intend  treating, 
filled  with  soft  water.  Twenty  gallons  of  water  will  take  I  lb.  of  caustic  soda. 
The  water  must  be  kept  on  the  boil.  Have  a  bucket  or  crate  of  tine  wire 
netting  to  hold  about  half  a  case  of  fruit,  and  keep  dipping  the  fruit  until  you 
find  the  skins  cracking,  then  dip  into  cold  water  and  when  cold  turn  tlie  fruit 
out  into  the  trays,  picking  out  all  fruit  not  cracked.  Wlien  the  fruit  is  dry 
pack  into  boxes  (butter  boxes  for  preference).  When  the  fruit  begins  to  sweat, 
which  is  the  worst  time  in  fruit  drying,  keep  turning  the  fruit.  This  only 
requires  doing  when  the  fruit  is  sweating. 

The  best  prunes  for  drying  are  the  little  French  varieties.  The  D'Agen  is 
also  a  good  i)rinie  for  jam — J  lb.  of  sugar  to  1  lb.  of  fruit.  The  Golden  Drop 
prune  dries  well,  as  also  does  the  Silver  prune;  but  never  have  anything  to  do 
with  Fellemberg.  it  is  too  sour  and  bitter.  The  best  drying  pe.ich  is  the 
Elberta  ;  apricot,  the  Hemskirk ;  fig,  the  Adriatic;  and  the  Gordo  Blanco  grape 
for  raisins.  Dried  prunes  can  be  sold  wholesale  to  any  of  the  shops  at  lOd. 
per  lb.  All  fruits  should  be  slightly  fumigated  to  keep  out  grubs.  All  the 
fruits  I  have  mentioned  grow  well  in  this  district. 

In  reply  to  question,  Mr.  Kenyon  stated  thnt  tlie  Wellington  climate  was  one 
of  the  best  for  sun-drying  fruit,  and  he  exhibited  some  prunes  dried  over  ten 
years  ago,  which  were  found  to  be  as  fresh  as  the  day  they  were  dried.  He 
had  no  trouble  with  borers  in  the  orchard.  The  ground  was  of  sandy  loam 
and  retained  the  moisture.  He  said  it  was  a  pity  someone  did  not  go  in  for 
prune  growing  as  it  would  pay  well. 

DePjVEtmf:ntal  Notes. — Witli  regard  to  raising  the  benches  4  feet  from  the 
ground — while  keeping  the  fruit  free  from  dust  during  the  process  of  drying  is 
very  important,  the  method  suggested  is  somewhat  cumbrous  for  drying  on  a 
large  scale. 

The  Departmen't  uses  special  sweat  boxes  which  are  larger  than  butter  boxes, 
for  the  purivose  of  "  sweating  "  fruit. 

Sulphur  fumes  for  prunes  are  only  recommended  for  light-coloured  varieties 
like  Golden  Drop  and  Silver. 

Woonona. 

A  well-attended  meeting  of  this  Lranch  was  held  on  13th  August,  fully 
100  members  and  intending  members  being  present.  The  business  of  the 
evening  consisted  of  a  lecture  by  Mr.  F.  MeMullen,  B.A.,  on  "  Agricultural 
Education."  The  speaker  dealt  interestingly  with  the  methods  adopted  by 
the  Department  of  Education  in  instilling  into  the  young  minds  the  benefits 
to  be  derived  from  scientific  agriculture,  and  pointed  out  that  a  good  rural 
population  was  the  backbone  of  any  country.  At  the  conclusion  Mr. 
MeMullen  was  accorded  a  hearty  vote  of  thanks  for  his  most  instructive 
lecture. 

Ten  new  members  were  admitted  to  the  branch. 
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Orchard  Notes* 

October. 


W.  J.  ALLEN. 

Cultivation. 

OwiXG  to  abnormal  seasons  experienced  lately  it  is  not  advisable  to  forecast 
the  coming  season;  it  would,  however,  be  unwise  to  take  the  exceptionally 
wet  conditions  of  last  summer  as  a  guide  to  the  coming  one.  Growers 
should  be  prepared  to  meet  drought  conditions;  they  are  then  on  the  safe 
side,  no  matter  what  the  weather  happens  to  be. 

All  ploughing  should  have  been  completed  last  month,  and  the  land 
should  now  be  well  worked  with  the  cultivator,  using  the  disc  if  green 
cover  crops  have  been  turned  under,  because  this  implement  will  not  drag 
the  inirotted  vegetable  matter  to  the  surface.  If  no  cover  crop  has  been 
turned  under,  the  spring-tooth  or  ordinary  cultivator  is  suitable.  The  land 
.shoidd  be  frequently  and  deeply  worked,  both  with  and  across  the  plough- 
ing, so  as  to  retain  all  the  moisture  possible  during  the  hot  summer  months. 
By  using  special  implements  or  extensions  to  the  cultivators  the  land  be- 
neath the  spread  of  the  trees  may  be  worked,  and  tbe  weeds  kept  in  check ; 
by  this  means  much  hand  labour  will  be  saved,  an  important  item  in  these 
days  of  high  wages  and  scarcity  of  labour.  It  is  essential  that  the  land  be 
Avorked  as  soon  as  it  is  in  a  fit  condition  after  each  fall  of  rain ;  by  breaking 
the  surface  crust  formed  after  rain,  the  capillary  tubes  are  broken,  and 
loss  of  moisture  prevented. 

On  those  orchards  where  wasliing  of  the  soil  occurs  during  thunder- 
storms or  heavy  falls  of  rain,  it  is  advisable,  after  each  cultivation,  to  run 
surface  furrows  with  the  plough  across  the  fall  of  the  land;  this  provision 
will  cany  off  excess  water  and  ])revent  much  damage  and  loss  of  soil  by 
scouring.  Newly-planted  Citrus  Trees. 

Those  who  have  failed  to  get  all  their  young  citrus  trees  planted  should 
complete  this  duty  as  soon  as  possible,  otherwise,  imless  water  is  available, 
some  difficulty  may  be  experienced  in  getting  them  established.  Wherever 
possible  newly-planted  citrus  trees  should  be  mulched  with  farmyard  manure, 
to  conserv^e  the  moisture  round  the  roots  and  keep  the  soil  cool.  All  weeds 
which  come  up  round  the  young  trees  should  be  kept  dowia,  otherwise  they 
rob  the  soil  of  moisture  required  by  the  tree. 

Should  the  season  be  dry,  any  newly-planted  trees  showing  signs  of 
wilting  or  lack  of  moisture  should  receive  a  couple  of  buckets  of  water, 
applied  in  a  basii^  hoed  round  the  tree,  about  G  inches  from  the  main  stem. 
When  this  water  has  soaked  away,  the  basin  should  be  immediately  filled  in, 
and  all  the  soil  round  the  tree  should  be  lightly  loosened  with  a  pronged 
hoe.  Young  trees  should  have  the  surface  soil  around  them  constantly  and 
lightly  stirred.  Much  injury  is  caused  by  allowing  soil  to  cake  round  tho 
stem  of  young  trees,  and  by  allowing  the  moisture  immediately  surround- 
ing the  roots  to  escape;  this  is  a  work  that  is  often  neglected.    The  stirring 
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of  the  lands  between  the  young  trees  with  the  cultivator  is  not  sufficient, 
because  their  root  systems  tlo  not,  at  this  stage  of  growth,  reach  out  under 
the  cultivated  area. 

Young  trees  planted  in  exposed  areas,  where  the  winds  are  severe,  should 
be  carefully  staked  and  tied,  placing  the  stake  on  the  side  from  which  the 
prevailing  winds  blow.  The  constant  swaying  about  of  young  trees  prevents 
the  roots  from  estal)lishing  themselves  firmly,  and  often  the  stem  of  the 
young  tree  is  seriously  injured  by  friction  with  soil  set  hard  round  them, 
causing  collar  rot  and  other  troubles. 

Much  useful  work  may  be  done  by  going  over  all  newly-planted  trees 
during  the  spring  and  early  summer  months,  and  rubbing  off  useless  and  excess 
growths,  and  throwing  the  energy  of  the  tree  into  right  directions.  A  little 
time  given  to  this  work  will  repay  itself  in  the  building  up  of  strong, 
shapely  trees.  Experience  has  demonstrated  that  it  is  not  wise  to  nip  back 
those  shoots  required  to  form  the  newly-planted  tree,  because  the  growth 
becomes  too  bunchy,  and  has  to  be  thinned  out  later.  It  is  best  to  throw 
the  growth  into  permanent  leaders. 

Spraying. 

The  experience  of  last  svimmer  renders  it  advisable  to  keep  the  spray-cask 
constantly  in  use  during  this  month  and  the  next.  We  do  not  know  what 
climatic  conditions  are  in  front  of  us,  but  we  do  know  that  Black  Spot, 
Mildew,  Leaf  Curl,  and  Shot  Hole  were  verj'  bad  last  season;  no  grower 
can  afford  to  take  any  chances,  because  the  spores  of  fungus  are  ready  to 
develoi?  directly  suitable  weather  conditions  appear.  Owing  to  the  wet 
interfering  witli  the  spraying,  many  larvie  of  codlin  moth  escaped,  and 
every  effort  should  be  made  to  destroy  the  first  brood  of  caterpillars. 

Spraying  is  a  costly  and  troublesome  orchard  work,  but  it  is  essential;  it 
should  be  looked  upon  as  an  insurance.  The  cost  of  spraying  is  small  when 
compared  with  the  loss  suffered  by  its  omission. 

Blade  Spot  of  the  Apple  and  Pear. — Most  growers  will  endeavour  to  fol- 
low out  the  instructions  given  in  the  September  issue,  using  either  lime  and 
sulphur  or  Bordeaux  mixture.  The  early-flowering  apples  and  pears  will 
already  have  had  the  "  pinking  "  stage  application,  and  will  now  be  ready 
for  the  second  application  as  the  petals  fall,  followed  by  the  third  and, 
perhaps,  more  applications.  The  later-flowering  varieties  must  receive  the 
same  prompt  treatment. 

Apple  Mildew. — The  Department  is  continuing  its  experiments  in  con- 
nection with  this  serious  disease.  It  is  advised  to  treat  the  trees  with  either 
the  sulphide  of  iron  wash  or  atomic  sulphur. 

Codlin  Motli. — As  already  stated,  owing  to  the  exceedingly  wet  weather 
seriously  interfering  with  spraying  operations  last  season,  codlin  moth  was 
very  bad  in  some  localities,  and  many  caterpillars  escaped.  This  means  that 
we  must  expect  codlin  to  be  troublesome  this  season;  and  every  effort  must 
be  made  to  cope  with  the  danger.  The  first  spraying  with  arsenate  of  lead 
must  be  applied  promptly,  as  the  petals  fall,  followed  by  the  second,  third, 
and  fourth  sprayings.  As  arsenate  of  lead  is  becoming  more  difficult  to 
obtain,  under  war  conditions,  the  following  table  is  republished,  in  order 
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that  orchardists  may  be  enabled  to  utilise  any  of  the  brands  of  arsenate  cf 
lead  which  may  be  on  the  market.  The  table  has  been  compiled  by  the 
Chemist's  Branch,  to  -which  samples  have  been  submitted  for  analysis. 

Tablk  showing  weig'ht  of  various  brands  of  lead  arsenate  paste  to  be  taken 
in  order  that  the  resulting-  mixture  shall  contain  as  much  dry  lead 
arsenate  as  is  equivalent  to  "  18  oz.  of  arsenate  of  lead  in  the  dry  state 
to  each  50  gallons  of  water.'' 


Weight  to 

AVeight  to 

Bvanrt. 

be  taken, 
lb.  oz. 

Brand. 

be  taken, 
lb.  oz. 

Swift's 

...     2    0 

Hennningway 

...   2   a 

Electro 

...     1  11 

8her\viii  Williams    ... 

...     2     6 

Foster's 

...     -2  11 

Lewis  Berger 

...     li     l> 

Blue  Bell 

...     2    2 

Feileral           

...     2     H 

Red  Seal 

...     4     .3 

Austral           

...     1     9 

Nichol's  or 

Our  Jack ' 

...     1  14 

Carlton            

.  .     2     5 

Platypus 



...     3     6 

Vallo  ...         

...     1   14 

The  success  of  the  method  is  unquestionable.  It  has  been  proved  time 
and  again  that  those  who  spray  systematically,  bandage  the  trees,  and  pick 
up  and  destroy  all  fallen  and  infested  fruit,  succeed  in  harvesting  over 
90  per  cent,  of  clean  fruit. 

Experiments  should  be  carried  out  with  the  calcium  arsenate.  This 
should  prove  a  cheap  and  valuable  spray  for  codlin  moth  and  leaf-eating 
insects. 

Blade  and  Green  Aphis. — During  this  month  these  pests  are  likely  to  give 
trouble.  They  should  be  treated  with  strong  tobacco  washes,  using  as  high 
a  pressure  as  possible  in  the  spray  hose,  so  as  to  penetrate  in  and  amongst 
the  foliage. 

Pear  and  Cherry  Slug. — Wherever  this  pest  makes  its  appearance  the 
trees  should  be  immediately  sprayed  with  arsenate  of  lead,  at  the  same 
strength  as  that  recommended  for  codlin  moth. 

^Yoolly  Aphis. — All  careful  growers  will  have  treated  apple-trees  for  this 
pest  at  least  once  during  the  winter.  Woolly  Aphis  is  becoming  very  preva- 
lent throughout  Australia,  due,  it  is  considered,  to  the  wet  summers  we  have 
experienced  during  the  past  few  years.  It  will  be  necessary  to  spray  during 
the  spring  and  summer  to  keep  aphis  in  cheek,  using  strong  tobacco  Avashes. 
Motor  pumps  give  the  best  results,  using  a  pressure  of  200  lb.,  more  especially 
during  the  suimner,  owing  to  the  force  with  which  the  spray  may  be 
delivered.  Much  good  may  be  done  by  what  is  known  as  "  spotting,"  i.r.. 
following  up  the  spraying  with  concentrated  washes,  applied  with  a  small 
paint-brush.  Many  knot  holes,  crevices,  close  forks,  &c.,  where  the  spray 
has  not  penetrated  may  be  cleansed  by  applying  the  wash  direct  to  these 
])arts  with  a  brush. 

Peach  Tip  Motli. — This  pest  is  becoming  very  prevalent  in  the  Cumber- 
land district,  and  as  it  Is  likely  to  spread  further  afield,  growers  should  use 
every  effort  to  suppress  it.  Large  numbers  of  the  pupae  have  carried  over 
from  last  season ;  these  will  now  be  breeding  out,  and  if  not  destroyed  tliey^ 
,will  produce  an  enormous  number  of  moths  for  the  second  brooding,  re- 
sulting in  heavy  loss  to  the  stone-fruit  growers. 
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Spraying  is  not  too  successful,  because  the  tips  of  the  shoots  grow  away 
so  fast  from  the  spray,  rendering  it  ahnost  valueless  unless  applied  so 
frequently  as  to  render  the  work  practically  inapossiblo  for  the  average 
grower  to  carry  out.  The  best  treatment,  although  irksome  and  costly, 
appears  to  be  the  nipping  off  of  the  affected  tips  when  they  are  seen  to  be 
drooping,  and  burning  them.  Such  a  large  number  of  the  first  brood  may 
be  destroyed  by  this  means  that  the  result  will  fully  repay  the  time  and 
expense.  This  is  provided  that  one's  neighbours  will  do  likewise,  and  not 
breed  up  the  moth  by  neglect,  and  so  reinfest  adjoining  properties. 

Oldium. — Wherever  this  mildew  of  the  grape  is  liable  to  appear  the  vlne^^ 
must  be  treated  every  week  or  ten  days  with  very  fine  dry  sulphur,  applied 
Avith  either  a  sulphur  bellows  or  a  sulphuring  outfit;  failing  either  of  these 
appliances,  the  sulphur  should  be  dusted  over  the  vines,  using  a  bag  of  fine 
muslin  or  other  similar  suitable  material. 

Black  Spot  of  Vine. — Growers  suffered  so  severely  from  this  fungTis 
trouble  last  season  that  undoubtedly  they  have  taken  the  precaution  to  swal> 
their  vines,  as  recommended  in  these  notes  last  month.  This  must  be  fol- 
lowed by  spraying  with  Bordeaux  mixture  (6 — 4 — 50  formula),  just  as  the 
l)uds  burst,  again  just  before  flowering,  and  again  after  the  fruit  sets. 

Vine  J/o//(.— Where  the  caterpillar  of  this  moth  is  making  its  appear- 
ance it  is  recommended  to  spray  the  vines  with  arsenate  of  lead,  at  the  same 
strength  as  already  recommended  for  codlin  moth. 

Dormant  Buds  and  Grafts. 

Keep  all  worked  stock  well  disbudded,  so  as  to  permit  the  bud  or  graft 
to  get  the  full  benefit  of  the  sap.  If  any  bud  or  graft  has  failed,  encourage 
a  strong,  suitably -placed  shoot  to  grow'  in  its  place;  this  may  be  budded  as 
soon  as  strong  enough,  and  will  be  little  behind  those  which  did  not  fail. 
Any  budded  stock  which  has  not  already  been  so  treated  should  be  cut  back 
witJiout  delay.  Older  trees  which  were  reworked  will  require  watching. 
When  the  shoots  are  18  inches  long  they  should  be  nipped  back,  so  as  to 
strengthen  and  cause  them  to  branch.  If  this  is  done  they  are  not  so  seri- 
ously injured  by  winds,  and  the  new  formation  is  quickly  built  up.  ^ 

Thinning  Fruit. 

Provided  the  weather  conditions  continue  good,  there  is  every  indication 
of  a  lieavy  stone-fruit  crop,  and,  in  such  ease,  growers  should  judiciously 
tliin  the  crops  wherever  they  have  set  too  heavily  to  give  fine  marketuljle- 
fruit.  This  work  should  not  be  done  till  after  the  natural  drop  of  un- 
fertilised fruit  has  taken  place,  otherwise  the  crop  may  be  thinned  too 
severely.  In  thinning,  growers  must  be  governed  by  the  variety  and  their  own 
local  conditions  of  soil  and  climate.    Xo  hard-and-fast  rule  can  be  laid  down. 

Irrigation, 

The  good  rains  wbich  fell  in  most  of  the  irrigated  areas  during  August 
rendered  it  unnecessai-y  to  irrigate  in  many  orchards  during  September,  but 
with  the  approach  of  hot  weather,  every  attention  must  be  given  to  keeping" 
up  the  moisture  in  the  soil.  Care  aud  judgment  must  always  be  exercised  in 
applying  water  to  fruit-trees.  Apply  water  only  when  necessary,  and  culti- 
vate freely.    Much  better  results  will  tlien  be  obtained. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  1910, 

Hay  P.  and  A.  Association        

Bathurst  A.,  H.,  and  P.  Association  (Spring  Show)  ... 

Millthorpe  A.  and  H.  Association        

Qiiandialla  P.,  A.,  H.,  and  I.  Society 

Tweed  River  A.  Society  (Murwillumbah)       

Lismore  A.  and  P.  Society         ...         

1919. 

Albion  Park  A.,  H.,  and  I.  Association  

Kiama  Agricultural  Society       ...         

Dapto  A.  and  H.  Society  

Berry  A.  Association       

Sho.il'iaven  A.  and  H.  Association  (Nowra) 

Mail   ing  River  A.  and  H.  Association 
UUa    ulla  A.  and  H,  Association  (Milton) 
Coffb  Harbour  and  District  A.  Society 
'  Yanco  Irrigation  Area  A.  Society  (Leeton)    ... 
Southern  New  England  P.  and  A.  Association  (Uralla) 
Inverell  P.  and  A.  Association  ... 
Dorrigo  and  Guy  Fawkes  A.  Association 
Newcastle  A.J  H.,  and  I.  Association  ... 

Bathurst  A.,  H.,  and  P.  Association    ... 

Tenterfield  P.,  A.,  and  M.  Society       

Tumut  A.  and  P.  Association 

Bangalow  A.  and  I.  Society        ...         ...         

Cootamundra  A.,  P.,  H.,  and  I.  Association  ... 

P.  and  A.  Assn.  of  Central  New  England  (Grlen  Innes) 

Kangaroo  Valley  A.  and  H.  Association        ... 

Nambucca  A.  and  H.  Association 

Goulburn  A.,  P.,  and  H.  Society 

.Tumbaruhiba  and  Upper  Murray  P.  and  A.  Society.. 

Mudgee  A.,  P.,  H.,  and  I.  Association 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ... 

Cobargo  A.,  P.,  and  H.  Society  

Crookwell  A.,  P.,  and  H.  Society         

Gundagai  P.  and  A.  Society       

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 

Cooma  P.  and  A.  Association     

Hunter  River  A.  and  P.  Association 

Camden  A.,  H.,  and  I.  Society  ...         ,., 

Dungog  A.  and  H.  Association  ...  -      ...         ...         ..; 

Quirindi  District  P.,  A.,  and  H.  Association  ... 
Upper  Hunter  P.  and  A.  Association  (Muawellbrook) 
Royal  Agricultural  Society  of  N.S.W. 
Moree  P.  and  A.  Society  «.        „.        „,        ^ 

Murrumbidgee  P.  and  A.  Association  (Wagga) 


Secretary. 
G.  S.  Camden 

S.  V.  Turrell       .. 
C.  J.  E.  Hawken 

N.  Conn     

T.  M.  Kennedy  .. 
H.  Pritchard 


H.  G.  Fraser 

G.  A.  Somerville.. 

F.  James 
W.  Pryor 
H.  Ranch 
L.  Plummer 
R.  F.  Cork 

C.  Vost     

T.  H.  Hogan 

H.  W.  Vincent  .. 

J.  T.  Dale 

R.  R.  Blair 

E.  J.  Dann 

,  S.  V.  Turrell      .. 
R.  S.  Smith 
T.  E.  Wilkinson.. 
W.  H.  Reading  .. 
N.  Gardner 

G.  A.  Priest 
L.  W.  Vance 
M.  Wallace 
H.  C.  Fraser 
W.  R.  Figures     .. 
E.  J.  Hannan 
A.  Mc Arthur 

T.  F.  Kennelly    .. 
P.R.Marks 
C.  D.  Asprey 

E.  Weeks 

C.  J.  Walmsley  , . 
E.  H.  Fountain  .. 

A.  E.  Baldock     .. 

W.H.Green      .. 

A.  Pountney 

R.  0.  Sawkins     .. 

H.  M.  Somer 

A.  U.  Ezzy 

A.  F.  D.  White.., 


Date. 
Oct.  9,  10 

„     19 

M     23 

„     23 
Nov.  U,  14 

„      20,  21 

Jan.  15,  16 
„     25,27 
.     „    31;Feb.  1 
.  Feb.  5,  6 
.     „     13,  14 
-     „     19,20 
,     „     19,20 
.     „     20,21 
.     „     25,  26 
.     „     25,26,27 
.     „     25,  26,  27 
.     ,,     26,  27 
.     „     26,27, 2«; 
March  1 
.  Mar.  4,  5,  6 
•     i>       4,  5,  6 
.     „       5,6 
.     ,,     11,  12 
.     „     11,12 
.     ,,     11,  1-2,  13 

.,     12,13 
.     „     12,13 
.     „     13,  14,  15 
.     „     14.  15 
.     „     18,  19,  20 
.     „    18,19,20, 

21 
.  „  19,20 
.  „  19,20 
.  „  19,  20 
.  „  19,  20,  21 
.  „  26,27 
.     „    26,27,28, 

29 
April  2,  3,  4 
.     ,,     2,3,4 
.     „     2,3.4 
.     „     9,  10 
.     „     15-23 
.  May  21,  22,  23 
Aug.  26,  27,  28 
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How  Long   Life    is   Built  into 
Buzacott  Gates. 

First  the  designs  executed  by  experts  combining  the  skill  of 
the  draughtsman  with  our  years  of  experience  in  gat« 
manufacturing. 

The  strongest  steel  tubing,  braced  by  our  special  process  and 
given  added  strength  by  the  addition  of  cabled  wires. 

Finally,  a  modern  factory  where  these  operations  are  carried 
out  with  the  utmost  efficiency. 

That's  the  right  way  to  think  of 

Buzacott  Gates, 

and  when  you  think  of  them  as  Gates  that  do  not  sag,  that 
swing  lightly,  that  are  una-ffected  by  the  weather  and  white 
ants,  you  realise  their  great  value. 

These  are  the  qualities  that  have  made  BUZACOTT  GATES 
the  most  popular,  and  which  are  keeping  them  in  the  fore 
to-day. 

Our    New  48-page   Catalogue  ^vill  interest  you. 

It  contains  134  illustrations  giving  an  excellent  idea  of  the 
many  BUZACOTT  designs  in  Gates  and  Fencing.  Easily 
the  biggest  and  best  illustrated  Gate  Catalogue  ever  published 
in  Australia.         Send  for  your  FREE  copy  now. 

Buzacott  £?  Co.,  Ltd. 

ALWAYS  ASK  FOR  ••  BUZACOTT'S  GATES  AND  FENCING." 

7-//  Marketsi.,   Sydney. 
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Editors  of  Agricultural  and  Gountry  Papers  are  especially  iniiled  to  reproduce 
any  of  the  articles  contained  in  the  S^diicttltnrd  46asette,  in  wfu>le  or  in  part, 
making  the  usual  acknotoledgment. 

Contributions  are  only  accepted  upon  the  terms  that  the  Government  may  subse- 
quently  publish  the  same  in  pamphlet  form  or  otherwise. 

2nd  November,  1918. 
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FIELD    TESTS 

Held  at   Werribee    on    19th    and    20th  September  last  disclose  the   efficiency   of 

JELBART'S  CRUDE  OIL  TRACTOR 

Whether  judged  from  the  viewpoint  of  the  amount  of  ground  worked  in  a  given 
time  or  the  fuel  consumption  per  acre,  the  following  extract  shows  that  in  actual 
operation  JELBART'S  CRUDE  OIL  TRACTOR  is  easily  first. 

[Extract  from  Age.  Sept.  26ih,  191 8.] 

■N/lcyfcor    Tr*a.o-fcot-     Plous'hine;. 

A  preliminary  report  of  the  motor  tractor  ploughing  held  at  Werribee  on  the  19th  and  20th  inst., 
has  been  handed  to  the  secretary  of  the  society.  The  total  time  taken  up  in  ploughing  includes  turning 
at  each  end,  but  not  delays  due  to  accident  stoppages.  Further  tests  are  to  be  made  at  the  University 
Engineering  School  next  week. 

The  result  is  as  follows  • — 


Competitors. 

Acres 
ploughed. 

Ploughing 
time. 

Total 
fuel. 

ToUl 
water. 

Acres 
per  hour. 

Fuel 
per  acre. 

Crude  OilTractor,  Jelbart  Pty.,  Ltd. 

Bates  Steel  Muel.  ClutterbuckBros. 
Imperial  E..\.A.,  McDonald  &  Co. 
Sunshine  O.,  H.  V.  McKay    

3-57 
3-50 
3-54 
3-63 

2-12 

2-82 

1-79 
1-40 

hours. 
2-82 
3-67 

3-78 
4-45 
3-II 

4-5° 
4-69 
4-69 

gals. 

6-26 
9-30 
1094 

7-73 

5-27 

I2-06 

5-40 

7-58 

gals. 
6-85 
8-07 
4-62 
15-60 
5-25 

io-6i 
9-09 
0-55 

1-27 

0-95 
o-y4 
0-82 

0-6S 

0-63 
0-38 
0-30 

gals. 
1-75 
2-66 
310 

2-13 
2-49 

4-28 
3-02 
5-41 

imperial,    Lightweight,  McDonald 
&  Co. 

Mogul,  International  Har.  Co 

Sun'=.hine  A,  H.  V.  McKay    

Waterloo  Boy,  Mitcbell  &  Co. 

R£B.i^TiVE     COSTS. 

The  foregoing  conclusively  proves  that  both  for  sp<;ed  with  which  work  is  performed 
and  economy  of  fuel  consumption  the  JELBART  TRACTOR  in  open  trial  beat 
all  competitors. 

The  JELBART  TRACTOR  will  operate  on   Kerosene  or  Crude  Oil. 
Consuming  Kerosene,  which  was  the  stipulated  fuel  in  the  above  contest,  at 
2s.  per  gallon,  the  JELBART  TRACTOR  ploughed  an  acre  at  the  cost  of  3s.  6d. 

The  next  nearest  competitor  would  consume  5s.  3^.  worth  of  Kerosene  to 
do  the  same  amount  of  work. 

In  respect  of  speed,  the  JELBART  TRACTOR  ploughed  nearly  one-third 
of  an  acre  per  hour  more  than  any  other  engine.  This  means  a  gain  of  three  acres 
for  every  working  day  of  ten  hours. 

Had  the  JELBART  TRACTOR  been  allowed  to  burn  Crude  Oil  as  fuel  the 
difference  would  have  been  still  more  marked,  as  the  fuel  cost  would  then  have 
been  only  is.  lo^d.  per  acre. 

Crude  Oil  fuel  is  a  special  feature  of  the  JELBART  TRACTOR  and  reduces 
operating  cost  to  a  minimum. 

Write    to-day   for    Illustrated   Prospectus,    showing   the   work   it   performs,    the 
saving  it  effects,  and  copies  of  testimonials  from  actual  users. 


lETAR 


riJOJSJrrRrt Makers  of  Cru  !e  Oil  Tr.^ctors,  Crude  Oil  Road  Rollers,  Suction  Gas  Engines, 

LKy'n.LLhd        and  GeiKT^lors  Irom  6  to  So  h.p..  Crude  Oil  Engines  from  3  to  30  h.p. 
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The  Cultivation  of  Maize* 

[Continued  from  page  704.] 


H.   WENHOLZ,  B.Sc.   (Agr.),  Inspector  of  Agriculture. 

Kind  of  Cultivator  to  Use. 
The  use  of  the  harrow  or  the  weeder  has  ah-eady  been  specially  referred  to 
at  length  as  the  most  desirable  implement  for  the  first  cultivation  of  the 
growing  crop. 

The  mouldboard  plough  as  a  cultivating  implement  is  rapidly  passing  into 
disuse  with  the  best  maize  growers.  In  some  old  conservative  centres  this 
type  of  plough  is  used  to  do  the  whole  of  the  cultivation,  a  hill  being  thrown 
to  the  rows  and  the  following  rounds  backing  up,  leaving  a  clean-out  furrow 
in  the  middle  between  the  rows.  The  cost  of  such  a  method  of  cultivation 
puts  it  at  once  out' of  consideration,  except  on  small  areas,  and  except  where 
a  very  light  plough  is  used.  Even  here  it  is  only  justifiable  when  grass  and 
weeds  have  become  too  large  to  be  killed  by  ordinary  tillage,  which  should 
only  occur  when  a  considerable  spell  of  rainy  w^eather  occurs  soon  after 
planting,  or  during  the  young  growth. 

On  the  North  Coast  the  disc  cultivator  is  rapidly  coming  into  favour  as 
one  of  the  most  valuable  implements  in  the  maize  crop.  One  type  (of  which 
an  illustration  is  shown  in  Fig.  3)  can  not  only  be  converted  into  an  ordinary 
disc  harrow  by  reversing  the  discs,  but  the  frame  can  be  raised  to  straddle  the 
rows,  and  cultivate  maize  up  to  3  feet  or  3^  feet  in  height.  The  discs  can 
also  be  set  at  any  angle  for  dealing  with  weeds,  for  compacting  light  or  cloddy 
soils,  and  the  inner  discs  may  be  raised  for  shallower  cultivation  closer  to  the 
plants.  It  is  especially  valuable,  also,  for  dealing  with  weeds  which  have  got 
beyond  the  control  of  the  ordinary  cultivator,  which  is  more  or  less  unavoid- 
able in  wet  seasons,  i^nother  distinct  advantage  possessed  by  this  implement 
is  that  it  will  throw  a  smothering  layer  of  earth  into  the  rows  to  cover  the 
weeds  adjacent  to  the  stalks  (which  are  always  the  most  difficult  to  deal 
with)  without  disturbing  the  roots  close  to  the  plants,  and  without  cultivating 
deeply,  as  the  mouldboard  plough  does  when  used  for  this  purpose.  The  practice 
of  throwing  a  furrow  away  from  each  side  of  the  row  with  the  mouldboard 
plough  is  not  seen  so  much  nowadays;  but  if  it  is  thought  advisable  to  warm 
up  the  soil  near  the  roots  in  this  way,  and  then  throw  the  soil  back  again  lator, 
this  work  can  be  well  performed  with  this  type  of  disc-cultivator.  This 
implement  deals  more  effectively  with  ordinary  weeds  than  with  summer 
grass,  paspalum,  couch,  or  water  couch  in  the  maize  crop.  In  another  type 
of  disc  cultivator  with  wheels  the  depth  can  be  regulated  more  easily. 

For  dealing  more  effectively  with  these  gi-asses,  two  types  of  cultivator  are 
illustrated  in  Figs.  4  and  5,  which  are  an  improvement  on  the  spring-tooth 
cultivator,  the  teeth  of  which  jump  out  of  the  ground  on   meeting  a  tuft  of 
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grass  with  a  firm  hold  in  the  soil,  while  the  rigid  teeth  of  these  implements 
will  tear  it  out.  One  of  these  cultivators  will  work  two  rows  at  once  if  they 
are  not  too  far  apart.  A  larger  implement  still  of  similar  type  is  now 
obtainable,  which  straddles  two  rows  at  a  time,  and  requires  three  horses, 
but  seems  somewhat  bulky  and  clumsy,  and  is  probably  only  worth  considera- 
tion on  very  large  areas. 

With  these  days  of  high  cost  of  production,  the  old  practice  of  hand-hoeing 
in  the  crop  is  practically  doomed  unless  under  special  circumstances.  To 
a  large  extent  the  necessity  for  the  costly  process  of  hand-hoeing  can  be 
obviated  by  harrowing  the  young  crop,  and  by  the  method  of  planting  on  the 
square,  and  cultivating  in  two  directions. 


-A  type  ot  Disc  Cultivator  with  raised  Irame  and  reversible  discs 
which  can  be  easily  converted  into  a  disc  harrow. 

The  surface  cultivator  has  been  already  described. 

Single-horse  cultivators  are,  of  course,  valuable  on  small  areas,  and  also  for 
late  cultivation  of  the  crop.  They  are  also  practically  necessary  on  stumpy  land. 

Hilling. 

The  practice  of  hilling  maize  is  one  that  deserves  more  consideration  than 
is  usually  given  to  it.  It  is  felt  that  it  is  in  many  cases  applied  because  of  long 
custom  without  inquiring  into  the  reason  for  it,  or  its  eflfect  on  the  crop. 

The  following  advantages  may  be  claimed  for  hilling  : — 

1.  Tt  acts  as  a  mechanical  support  to  the  stalks. 

2.  It  prevents  to  some  extent  the  formation  of  suckers, the  growth  of  which  is 
thought  by  many  to  lower  the  yield  of  the  grain  crop,  especially  in  a  dry  climate. 
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3.  It  smothers  a  large  number  of  weeds  in  the  rows  which  are  otherwise 
difficult  to  deal  with  by  cultivation  implements. 

4.  It  acts  as  a  bank  for  the  sides  of  water  furrows  in  irrigation  districts, 
and  prevents  the  water  coming  into  contact  with  the  stalks  (as  should  not 
happen  in  irrigation). 

5.  It  serves  a  useful  purpose  in  drainage  on  low-lying  lands  in  wet  seasons. 

On  the  other  hand,  the  following  disadvantages  or  objections  may  be 
urged  against  it : — 

1.  It  exposes  a  greater  surface  of  soil  for  evaporation — which  is  a  factor  to 
be  considered  in  dry  districts  or  in  dry  seasons. 


Fig.  4. — A  Two-row  Corn  Cultivator,  with  ri^id  tines,  suitable 
{or  dealing  with  stubborn  grass. 

2.  Later  cultivation  partly   removes   the  hill,  and  exposes  a  number  of 
feeding  roots. 

3.  On  shallower  soils  a  good  hilling  exposes  too  much  subsoil. 

4.  On  hill  slopes  much  damage  by  washing  is  likely  to  be  caused  if  the 
hilling  is  done  in  the  direction  of  the  slope. 
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5.  When  hilling  is  done  with  the  plough  (especially  a  heavy  one)  there  is  a 
danger  of  severe  root  pruning.  The  disc  cultivator  does  less  damage  because 
it  works  at  a  shallower  depth,  and  further  from  the  stalks.  Lodging  (to  avoid 
which  hilling  is  especially  carried  out  in  many  cases)  may  often  be  caused  by 
cutting  through  the  main  roots  by  the  plough. 

6.  Some  cases  have  been  observed  in  which  the  extra  rigidity  given  to  the 
stalks  by  hilling  has  the  effect  of  causing  the  snapping  of  the  stalks  in  a 
heavy  wind. 

7.  At  the  time  when  hilling  is  usually  done  (i.e.,  when  the  plants  are  18 
inches  to  2  feet  high)  plants  inclined  to  lodge  will  readily  pick  up  in  later 
growth,  whether  hilling  is  done  or  not. 

8.  Deep  and  thorough  preparation  of  the  seed-bed  will  prevent  a  good  deal 
of  lodging,  and  render  hilling  unnecessary,  when  it  is  done  for  this  purpose 
alone. 


I'jg.  5, — Two-row  Corn  Cultivater  tor  two  horses,  in  operation. 
(From  "The  Corn  Crops,"  by  E.  G.  Montsioiiiery.) 

9.  Harrowing  the  growing  crop  will  destroy  a  large  number  of  young 
weeds  in  the  rows,  and  render  hilling  unnecessary  for  this  purpose. 

The  best  advice  that  can  be  given  is  for  the  farmer  to  use  his  discretion^ 
basing  his  decision  on  sound  reason,  according  to  his  conditions.  There  are 
times  when  hilling  is  very  detrimental  to  the  crop,  and  there  also  may  be 
occasions  when  hilling  is  absolutely  necessary.  It  is  thought,  however,  that 
hilling  (especially  with  the  plough)  is  done  in  far  too  many  cases  where  it  is 
not  warranted. 
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There  is  considerable  difference  between  throwin<i;  a  light  covering  into  the 
rows  to  cover  up  small  weeds,  and  making  a  big  ridge.  A  small  hill  can  be 
given  with  less  damage  by  the  disc  cultivator,  or  with  raouldboard  sweeps  on 
the  single  or  two-horse  cultivator.  It  should  be  noted  that  hilling  in  loose  or 
cloddy  ground  will  have  little  effect  in  smothering  suckers  or  troublesome 
grass  and  weeds. 

Experiments  carried  out  in  Mississippi*  have  given  the  following 
results  : — 

.1911.       1912. 
Flat  cultivation  ...       39'8       44*5  bushels  per  acre. 

Ridged  cultivation         ...        31-5       29*2  ,,  „ 

Removal  of  Suckers. 

The  chief  causes  of  suckering  in  the  maize  crop  are  rich  soil  and  abundant 
moisture.  Maize  suckers  more  freely  on  rich  alluvial  flats  than  on  moderately 
fertile  upland  soils.  There  is  also  some  degree  of  difference  between 
varieties.  The  flint,  soft  flour,  sweet,  and  popcorn  varieties  sucker  very 
profusely  in  comparison  with  the  Dent  varieties ;  but  of  the  latter,  Hickory 
King  and  Learning,  of  the  types  grown  in  this  State,  sucker  more  abundantly 
than  most  others. 

A  thin  stand  induces  more  sucker  formation,  but  this  can  be  put  down  to 
the  fact  of  the  plants  having  more  moisture  and  plant-food  material  to  draw 
upon.  Good  cultivation  is  also  responsible  for  more  suckering  for  the  same 
reason. 

Thei'e  seems  to  be  something  yet  unexplained  about  the  formation  of  suckers, 
for,  while  on  the  one  hand  practical  farmers  know  that  under  ordinary 
conditions  maize  that  suckers  will  in  most  cases  give  a  good  grain  yield,  on 
the  other  hand,  when  the  growth  of  the  main  stalk  is  injured  or  depressed 
in  any  way,  there  is  a  tendency  to  the  development  of  suckers.  The  preven- 
tion of  suckers  to  some  extent  by  hilling  and  by  "  hill "  planting,  has 
previously  been  referred  to. 

The  qviestion  as  to  whether  suckers  should  be  removed  from  the  crop  is  one 
which  is  of  more  importance.  The  removal  of  suckers  is  a  practice  that  is 
carried  out  by  many  experienced  farmers  in  the  belief  (though,  perhaps,  not 
always  with  this  object  alone)  that  they  draw  nourishment  away  from  the 
main  stalk  which  bears  the  ear,  and  therefore  deti'act  from  the  yield.  True, 
it  is  found  that  sometimes  the  suckers  bear  small  cobs,  but  when  this  occurs 
it  is  usually  the  fault  of  sowing  too  thinly  for  the  fertility  of  the  soil. 

Even  allowing  for  the  fact  that  good  use  can  be  made  of  the  suckers  which 
are  removed,  in  feeding  them  to  cattle,  the  cost  of  the  work  is  an  item  to  be 
considered.  In  a  heavily  suckering  crop,  h  or  1  acre  would  be  a  good  day's 
work,  and  under  most  conditions  the  amount  of  fodder  obtained  would  not 
justify  the  operation  at  this  cost. 

*  Mississippi  Agr.  Exp.  Station  BiUletin  170  (1915). 
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The  effect  on  yield  is  the  most  important  coDsidevation,  and  the  results 
of  experiments  up  to  the  present  by  no  means  justify  the  practice. 

At  Bathurst,*  on  river  flat  soil,  the  following  results  were  obtained  in 
the  season  1916-17,  with  a  rainfall  of  16J  inches  during  growth  : — 

Unsuckered.,.     85  06  bushels  per  acre. 
Suckered      ...     64'10         „  „ 

In  Mississippif  the  results  of  suckering  were  as  follows  : — 

1910.         1912. 
Unsuckered         ...  ...     37'S       40-5  bushels  per  acre. 

Suckered  ..  ..       29-t       38-5 

The  difference  between  the  two  plots  would  not  be  expected  to  be  so  great 
in  a  dry  season,  but  it  seems  unlikely  that  even  then  there  would  be  a  big 
difference  in  favour  of  removing  the  suckers. 

On  the  whole  it  may  be  stated  that  the  removal  of  suckers  as  a  means 
of  increasing  the  yield  of  maize  has  been  seriously  over-estimated  by  many 
experienced  farmers  in  this  State,  whatever  theoretical  reasons  may  be 
advanced  in  its  favour.  The  practice  is  most  lai'gely  adopted  on  the  South. 
Coast. 

Detasselling. 

Detasselling  has  been  put  forward  also  by  some  farmers  as  a  method  of 
incieasing  the  maize  yield,  whilst  others  have  maintained  that  there  is  a  loss 
in  yield,  or  practically  no  difference  from  its  use. 

The  question  needs  consideration  from  two  viewpoints  : — 

1.  Will  detasselling  (of  alternate  rows)  lower  the  yield  of  the  rows 
detasselled  1 

2.  "Will  seed  from  detasselled  rows  give  a  higher  yield  than  from  un- 
detasselled  rows  ? 

Experiments  have  shown  that  there  is  a  slight  loss  in  yield,  at  times  quite 
ne"lifdble,  but  sometimes  up  to  about  10  per  cent.,  in  rows  which  have  been 
detasselled,  as  the  result  of  this  operation  where  the  rows  are  of  the  same 
variety.  This  is  probably  due  to  the  fact  that  there  is  a  certain  amount  of 
self-pollination  in  maize.  Detasselling  ensures  that  the  pollen  conies  from  the 
neighbouring  rows. 

The  second  part  of  the  question  is  answered  by  the  fact  that  the  crossing  of 
unrelated  strains,  or  types,  as  represented  by  different  ears  in  a  variety,  is  the 
basis  of  the  evolution  of  an  impro-ved  yielding  strain.  This  is  esjiecially  the 
case  when  the  rows  detasselled  are  high  yielding  rows  from  a  single  ear  or 
ears  of  known  producing  capacity,  and  the  neighbouring  undetasselled  rows 
are  of  proved  high-yielding  capacity.  Where  the  detasselled  rows  in  the  field 
are  of  unknown  pedigree,  it  is  possible  that  seed  from  them  will  be  of  slightly 
better  yielding  capacity  than  normal,  but  it  cannot  be  relied  upon  in  this 
respect,  and  "  what  is  worth  doing  is  worth  doing  well." 

•  Agr.  Gazette  oj  N.S.  W.,  December,  1917. 

X  Mississippi  Agr.  Exp.  Station  Bulletin  170  (1915). 


Nov.  2,  1918.] 


Agricultural  Gazette  of  N.S.W. 


767 


Topping  and  Stripping. 

The  topping  of  maize  {I.e.,  cutting  the  stalk  above  the  cob  for  the  sake  of 
the  fodder  after  the  grain  has  begun  to  set)  is  a  practice  that  is  seen  to  some 
extent  in  the  Tumut  district.  It  is  considered  not  to  have  much  effect  on 
yield,  but  is  known  to  induce  slightly  earlier  maturity. 

In  Mississippi*  topping  decreased  the  grain  yield  20  per  cent,  in  an  average 
of  three  years,  and  although  it  was  considered  to  give  a  much  better  quality  of 
fodder  than  is  obtained  by  harvesting  the  whole  stalk  for  fodder,  the  yield 
of  fodder  was  light,  and  the  injury  to  the  grain  yield  greater  than  the  value 
of  the  fodder  secured,  and  the  considerable  labour  involved. 

In  Alabamaf  topping  decreased  the  yield  2  bushels  per  acre  in  a  four-year 
average.     The  yield  of  fodder  "■  topped"  was  about  4|  cwt.  per  acre. 

Stripping  the  leaves  from  the  stalks  after  the  cobs  have  formed  is  common 
in  the  southern  United  States  and  many  other  tropical  maize-growing 
countries,  where  the  leaf-blades  are  highly  valued  as  fodder.  It  does  not 
give  much  more  fodder  than  topping;  and  although  the  quality  of  the 
fodder  is  good  if  done  early,  the  practice  is  of  doubtful  economy  owing  to  the 
yield  of  grain  being  affected,  while  if  done  late  the  fodder  secured  is  of  but 
little  value. 


■g|gtfa.>w.-7^.  .-vw^rvrr^ 


The  "  Weoder."    An  implement  used  largely  in  the  United  States  of  Ameriaa  for 
harrowiBg  the  growing  maize  crop.    Cultivates  three  rows  at  a  time. 

(From  the  "Corn  Crops,"  by  E.  G.  MoBtgoniery.) 


Tenth  Annual  Confehence  of  DaifvY  Earmers. 

A  REPORT  of  the  Tenth  Annual  Conference  of  Poultry  Farmers,  which  was 
held  at  the  Hawkesbury  Agricultural  College,  Richmond,  N.S.W.,  on  15th 
June,  1918,  has  been  issued  as  Farmers'  Bulletin  No.  120,  and  may  be 
obtained  by  bona  tide  v»oultry  farmers  free  on  a[3it)lication  to  the  Under 
Secretary  and  Director,  Department  of  Agriculture,  Sydney. 


*  Mississippi  Agr.  Exp.  Station  Bulletin  33. 

t  Alabama  Agr.  Exp.  Station  Bulletin  134  (1905). 
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Wheat  Variety  Trials,   1917-18. 

Women's  Training  Farm,  Cowra. 


M.  H.  REYNOLDS,  Manager,*  and  H.  LITTLE,  Assistant  Experimentalist. 

[The  Experiments  Supervision  Committee,  under  wliose  control  these  experiments  are 
being  conducted,  wish  to  draw  the  attention  of  farmers  to  the  fact  that  the  following 
results  onlj'  refer  to  one  year,  and  cannot  therefore  be  considered  as  in  an}-  way  final. 
The  climatic  conditions  were  somewhat  unusual,  and  varieties  which,  under  normal 
conditions,  are  satisfactory,  suffered  by  comparison  with  others.  It  is  felt  that,  though 
no  conclusions  can  be  drawn  from  the  one  year's  results,  the  figures  are  of  sufficient 
interest  to  warrant  publication  at  this  stage.  ] 

The  scheme  of  farming  adopted  on  the  experiment  area  embraces  a  two- 
course  rotation — wheat  one  year,  fallow  or  fodder  crop  in  the  alternate  year. 
The  land  was  sown  with  experiments  in  1915,  left  in  stubble  till  October, 
1916,  then  ploughed  5  inches  deep,  and  bare  fallowed  till  the  autumn  sowdng 
in  1917. 

The  soil  is  a  sandy  to  clay  loam,  granitic  in  origin,  with  good  clay  subsoil. 

The  season  was  i-ather  abnormal,  with  unseasonable  conditions  prevailing 
during  January  and  February.  Then  dry  weather  set  in,  continuing  till 
early  in  May.  The  great  evaporation  dried  out  the  soil  till  ploughing  became 
impossible,  and  the  sowing  period  Avas  delayed.  Early  in  May,  cold,  showery 
conditions  set  in.  The  rain  was  light,  but  it  made  cultivation  operations 
possible,  and  germinated  the  seed  already  sown.  Not  till  mid-June  did 
beneficial  rains  come,  and  after  this,  abnormally  wet  conditions  prevailed  till 
early  December.  Good  dry  weather  was  experienced  for  the  grain  harvest. 
The  frosts  were  light,  and  the  amount  of  damage  caused  by  frost  was 
remarkably  small. 

Rainfall. — Total  for  the  year,  28'94  inches,  made  up  as  follows : — 
January 
February 
March 
April  ... 
May    ... 
June  ... 

Diseases. — The  dr 

winter  and  spring  seemed  to  favour  the  development  of  fungus  diseases  to  a 
very  unusual  degi'ee.  Flag  smut  {Urocystis  tritici)  was  prevalent  in  Hard 
Federation,  in  one  paddock,  to  an  unprecedented  extent.  Take-all  (Ophiobolus 
graminis)  was  prevalent  in  all  varieties  and  in  all  localities  in  small  patches 
and  individual  plants^,  but  was  sevex'e  in  the  Federation  sown  in  May. 
Rust  (PuGcinia  graminis  and  P.  triticina)  did  a  great  deal  of  damage.  This 
disease  showed   a  preference  for  some  varieties,  while  others  were   nearly 

*  Now  Controller  of  Animal  Industry,  Department  of  Lands. 


220  points. 

July    ... 

...     327 
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237      „ 

August 
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J5 

60      „ 

September 
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October 

...     399 

)> 

126      „ 

November 

..     281 

».' 

303      „ 

December 

..     172 

)> 
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unharmed.  The  field  crop  of  Commonwealth  was  practically  ruined.  Late- 
sown  varieties  suffered  much  more  than  the  earl j' -sown  ones.  The  effects  of 
rust  attacks  on  the  grain  was  very  noticeable.  Mildew  {^Erysiphe  graminis) 
was  slight,  but  nevertheless  present.  Wheat  blight  was  associated  with 
rust  in  the  crop  of  Commonwealth  already  mentioned,  and  helped  in  its 
destruction. 

Insect  Pests  were  not  troublesome,  though  cutworms,  pumpkin  beetles,  and 
brown  bugs  were  present  at  harvesting  time. 

fVeeds  appeared  in  troublesome  numbers,  each  in  its  season.  Fumitory 
(Fumaria  officinalis)  came  first  in  winter.  Shepherd's  Purse  {Cajisella 
Bursa-pastoris),  Barley  grass,  and  Trefoil  were  also  noticeable. 

Object  of  the  Experiment. 

The  object  is  to  determine  the  most  suitable  varieties  for  hay  and  grain 
in  the  Cowra  district.  Four  sections  are  sown,  viz. — (1)  Early  sowing,  fed- 
off ;  (2)  Early  sowing,  not  fed-off;  (3)  Mid-season  planting;  (4)  Late  planting. 
Twenty  varieties  were  tested,  the  plan  being  re-arranged  from  that  of  the 
previous  year. 

Sate  of  Seed  and  Manure. — In  the  early-sown  portion,  seed  was  applied  at 
the  rate  of  42  lb.,  and  for  mid-season  and  late  sections  at  80  lb.,  per  acre. 
All  seed  was  treated  with  bluestone,  \\  per  cent.,  and  lime-water,  as  a 
fungicide.  Superphosphate  was  uniformly  applied  at  the  lute  of  56  lb.  per 
acre. 

The  germination  of  early  plantings  was  uneven  ;  some  seed  germinated 
almost  immediately,  while  a  percentage  did  not  germlnatf^  till  mid-May. 
The  mid-season  and  late  sections  germinated  satisfactorily 

Bate  o/<9ee(ii?i</.--Early  sowings,  23rd  and  24th  April ;  mid-season,  14th  and 
17th  May  ;  late,  20th  and  21st  June. 

Feeding-nff. — Sections  1  (Early  Planting — fed-off)  and  3  ( IVIid-season  Plant- 
ing) were  fed-off  on  7th,  8th,  and  9th  July.  The  growth  of  section  3  was 
forward,  and  feeding-off  was  considered  necessary. 

Bird  Pests. — Sparrows  played  havoc  with  the  first  varieties  to  ripen, 
reducing  their  yield  by  about  one-third ;  the  plots  so  affected  were  Bunyip, 
Clarendon,  Canberra,  Improved  Steinwedel,  and  Firbank  in  sections  1  and  2, 
those  in  section  2  being  worst  affected. 

Uneven  germination. — Plots  of  Clarendon,  Firbank,  and  Canberra, in  sections 
1  and  2,  were  extremely  thin,  due  to  faulty  seed  ;  Roseworthy,  in  section  3, 
was  also  very  thin. 

Penny  Wheat. — This  is  a  promising  variety  from  Victoria ;  it  stood  well, 
produced  a  good  sample,  grows  about  3  feet  6  in(;hes  high  ;  and  produces  a 
good  coloured  hay,  very  much  like  Dart's  Imperial.  Yielded,  from  a  plot 
of  -95  acre  area,  1 7  bushels  of  fair  size  and  fairly  plump  grain.  It  was  slightly 
affected  by  rust,  and  some  flag  smut  was  noticed.  It  strips  and  threshes  well 
and  easily. 
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Table  I. — Showing  the  Grain  Yields  of  the  Wheat  Variety  Trials, 
Women's  Training  Farm,  Cowra,  1917-18. 


1  Early  Planting— Fed-oif. 

Early  Planting — 
Not  Fed-off" 

Plot  No. 

Variety. 

Acre  Yield. 

Percentage. 

'  Acre  Yield. 

Percentage. 

A  Section. 

bus.  lb. 

bus.  lb. 

1  (check)  . . 

Hard  Federation 

15     24 

100 

10    43 

100 

2    .. 

Bunj"ip 

14    34 

98-1 

10    27 

83-2 

3     .. 

King's  White  . . 

15      7 

105-7 

17     52 

124-2 

4  (c/tPcA-)  . 

Hard  Federation 

13    45 

lOT 

16     13 

100 

a     .. 

Marshall's  No.  3 

15    24 

101-2 

21     20 

1-25 -S 

6     .. 

Zealand 

11      0 

65-9 

15      7 

85-t 

V  {check)  . 

Hard  Federation 

18      9 

100 

18    25i 

100 

8     .. 

Yandilla  King 

17    36 

104-5 

18    25i 

98-5 

9     .. 

Roseworthy    . . 

15      7 

96-2 

25    18" 

115-8 

10  {check)  . 

Hard  Federation 

14    34 

100 

19    15 

100 

11     .. 

Warden 

16     46 

109-5 

29     58 

145-5 

12     .. 

Federation 

11     49 

72-9 

19     15 

87-5 

13  {check)  . 

Hard  Federation 

16     46 

100 

23    20 

100 

14    .. 

Currawa 

17     19 

102-1 

28     55 

124 

15    .. 

Commonwealth 

7    42 

50-9 

16    55 

82 

16  {check)  . 

Hard  Federation 

14     18 

100 

19     15 

100 

B  Section. 

1  {check)  . . 

Hard  Federation 

18      9 

100 

13     12 

100 

2     .. 

Firbank 

26    57 

1-27 

8 

S     15 

.56 -S 

3     '.'. 

Clarendon 

29      9 

121 

3 

12    39 

80-2 

4  {cheek)  . 

Hard  Federation 

26     57 

100 

17       3 

100 

5    .. 

RjTncr 

24    45 

93 

1 

20     21 

l'20-6 

6     .. 

Warren 

17    21 

66 

1 

19     15 

115-3 

7  {check)  . 

Hard  Federation 

25    51 

100 

16     30 

100 

8    .. 

Major 

21     20 

87 

6 

13     12 

79-5 

9    .. 

Cowra  No.  15.. 

18     42 

81 

9 

16    46 

100-5 

10  (check)  . 

Hard  Federation 

21    20 

100 

1       16    46 

100 

11    .. 

. 

22      0 

104 

7 

,       14     51 

91 

12    .. 

Canberra 

29    42 

143 

7 

;       12     39 

84 

13  (check)  . 

Hard  Federation 

20     21 

iOO 

15     24 

luO 

14     ..         . 

Bomen 

20    24 

142 

5 

20    21 

144-1 

15     .. 

Improved  Steinwedel 

19    48 

126-2 

8    48 

68-5 

16  (check)  . 

1  Hani  Federation 

14     51 

100 

11    33 

100 

Variety. 

1     Mid-Seaso 

n  Planting;. 

Late  Planting-. 

Plot  No. 

1  Acre  Yield. 

Percentage. 

t  Acre  Yield. 

Percentage^ 

.1  Section. 

!     bus.  lb. 

bus.  lb 

1  (check)  . 

Hard  Federation 

1       14     52 

100 

.... 

2     .. 

I'junyip 

2!)     12 

185 

]         .... 

3 

King's  White  . . 

23      2 

137-t: 

1        8    48 

113" 

4  (c 

heck)  . 

Hard  Federation 

17     40     • 

100 

8    15 

100 

5 

Marshall's  No.  3 

21       0 

128-3 

10     27 

120-1 

6 

Zealand 

13    42 

91-2 

6     19 

68-9 

7(<: 

heck)  '. 

Hard  Federation 

13    42 

100 

9     37 

100 

8 

!  Yandilla  King 

17     30 

116-4 

11       0 

J 16-6 

9 

Roseworthy    . . 

16    37 

100 

10     10 

109-9 

10  (c 

heck)  '. 

Hard  Federation 

18       5 

100 

9      4 

100 

11 

Warden 

18      5 

88-9 

11      0 

105-2 

12 

Federation 

21    35 

95-5 

7      9 

60-5 

13  (c 

heck)  '. 

Hard  Federation 

26    50 

100 

13     12 

100 

14 

Currana 

28     55 

103-3 

13     28  J 

107-3 

15 

Commonwealth 

17     30 

60-0 

4     24 

36-9. 

16  (check)  . 

Hard  Federation 

30     20 

100 

11     IG 

100 

B  Section. 

1  (check)  . . 

Hard  Federation 

13     12 

100 

14    35 

10(1 

2     .. 

Firbank 

21     20 

138-4 

14      0 

109-9 

3     .. 

Clarendon 

25     51 

140-2 

18      5 

160  1 

4  (check)  . 

Hard  Federation 

20     54 

100 

9      2 

100 

5     .. 

Rymer 

17      3 

82 -.-i 

9    20 

85-7 

6     .. 

Warren 

25     18 

1-23-0 

15    45 

117-8 

7  (check)  . 

Hard  Federation 

20    21 

100 

13     25 

100 

8     .. 

Major 

!       14     18 

68-4 

7     35 

50-5 

9     .. 

Cowra  No.  15. . 

17    19 

80-7 

9     55 

73-9- 

10  (cheek)  . 

Hard  Federation 

22      0 

100 

13    25 

100 

11    .. 

22      0 

102-5 

16    55 

120-8 

12     .. 

Canberra 

33      0 

157-9 

22     27i 

153-9 

13  (check)  . 

Hard  Federation 

20    21 

100 

15     lO' 

100 

14     .. 

Boinen 

22      0 

109 

18     221 

125-8 

15     .. 

Improved  Steinwedel 

20    54 

104-5 

16    20' 

116-3 

16  (cli£ci.^  . 

Hard  Federation 

19    48 

100 

14     17A 

100 
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Table  II.^ — Sliowing   Hay  Yields  oi:  the  ^Vheat  Variety  Trials, 
Women's  Training  Farm,  Cowra,   1917-18. 


Plot  Xo. 

\'aviety. 

Early  Planting— r*ed-off. 

Early  Planting— 
Not  Fed-off. 

1     Acre  Yield. 

Percentage. 

Acre  Yield. 

Perwnti^e. 

.1  S.'tliiul. 

\     t.      0. 

>!• 

lb. 

t. 

c. 

1- 

lb. 

1  {check)      . . 

Hard  Fedoratioii 

2     16 

2 

24 

100 

2 

10 

•2 

3 

100 

2 

Bun.\  ip 

2       1 

(1 

4 

74-4 

2 

1 

0 

4 

80-7 

3         '.'.         '.'. 

Kind's  White 

3      2 

1 

7 

n6-3 

2 

17 

1 

6 

112-1 

4  (check)      . . 

Hard  Federation 

2     12 

0 

0 

100 

2 

11 

1 

IS 

100 

5 

Marshall's  No.  3 

!     3     11 

0 

1 

125-2 

2 

10 

0 

26 

93-1 

(i 

Zealand 

4      8 

1 

16 

144 

2 

18 

1 

26 

114-8 

7 (check) 

Hard  Federation 

3       (i 

0 

5 

100 

2 

10 

2 

20 

100 

S 

Yandilla  Kin;;- 

3     12 

1 

9 

112-1 

2 

6 

.3 

17 

91-1 

!) 

Koseworthy        

3       2 

0 

2 

98-4 

2 

9 

1 

11 

95-1 

10  (check)      . . 

Hard  Federation 

i      3       1 

1 

20 

100 

2 

12 

1 

22 

100 

11 

Warden 

4      7 

3 

6 

144 

2 

15 

2 

4 

104- 

12 

Federation          

1     2     15 

(t 

11 

91-1 

2 

8 

2 

13 

S8-6 

13  (check) 

Hard  Federation 

2     19 

0 

9 

100 

2 

15 

3 

26 

100 

14 

Currawa 

3    17 

0 

22 

1.36-8 

2 

19 

2 

2 

105-3 

15 

Commonwealth 

2     10 

2 

24 

105-4 

2 

11 

1 

IS 

00-2 

16  (check) 

Hard  Federation 
B  SecUtin. 

2     11 

0 

13 

100 

2 

17 

1 

23 

100 

1  (check)      . . 

Hard  Federation 

2      6 

1 

17 

100 

3 

11 

3 

10 

100 

2 

Firbank 

\     1     19 

0 

21 

81 

2 

19 

0 

9 

82-1 

3 

Clarendon 

2      5 

1 

2 

90 

2 

13 

0 

4 

73-7 

4  (check)       . . 

Hard  Federation 

i     2    12 

1 

5 

100        1 

3 

11 

3 

16 

100 

5 

Rynier 

:           2          15 

2 

21 

loe 

3 

14 

1 

0 

102-9 

fi 

Warren 

1    2      7 

2 

9 

90-3 

3 

0 

2 

22 

S3-9 

7  (check)      .. 

Hard  Federation 

2    12 

2 

15 

100 

3 

12 

1 

26 

100 

S 

Major 

3      4 

3 

8 

117-4 

3 

6 

2 

10 

93 

i) 

Cowra,  No.  15 

3      3 

1 

11 

107-3      ' 

3 

7 

3 

18 

96-1 

10  (check)       . . 

Hard  Federation 

3      2 

0 

9 

100 

3 

9 

2 

27 

100 

11          ..          .. 

»»            J)                   . .         . . 

3      4 

3 

8 

105-2 

3 

15 

0 

15 

103-S 

12         .. 

Canberra 

3     11 

1 

6 

116-6 

2 

11 

1 

3 

OS-4 

13  (check)      . . 

Hard  Federation 

3      0 

2 

22 

100         : 

3 

17 

1 

27 

100 

14 

Bomen 

3     IS 

1 

14 

125 

3 

19 

1 

1 

1038 

15 

Improved  Steinwcdel  . . 

2     19 

0 

25 

91-7 

2 

18 

0 

5 

771 

16  (check)      . . 

Hard  Federation 

1     3      0 

•y 

10 

100 

3 

14 

0 

11 

^  

Mid-Season  1 

'lanting. 

Late  Plai 

iting. 

Plot  No. 

Variety. 

* 

Acre  Yield. 

Percentage. 

Acre 

Yield. 

Percentage 

A  Section. 

t.    c. 

q. 

lb. 

1    *• 

c. 

q. 

lb. 

1  (check)      . . 

Hard  Federation 

2    17 

0 

1 

100 

1 

13 

2 

21 

100 

2 

Bnnyip 

3      0 

1 

17 

104-1 

1 

17 

1 

16 

98-2 

3 

King's  White 

3      5 

2 

23 

111-4 

1    2 

7 

2 

16 

112-3 

4 (check) 

Hard  Federation 

2    19 

3 

23 

100 

2 

6 

3 

G 

100 

5 

Marshall's  No.  3 

3      8 

2 

17 

106-9 

1 

19 

1 

26 

86 

6 

Zealand    . . 

4    18 

1 

7 

141-8 

2 

16 

1 

19 

125-4 

7(che?k)      .. 

Hard  Federation 

3    13 

0 

8 

100 

2 

4 

0 

5 

100 

S 

Yandilla  King 

3     14 

1 

10 

103-7 

2 

3 

3 

0 

99-1 

9 

Roseworthy 

3       1 

1 

4 

87-5 

2 

3 

1 

23 

98-2 

10  (check) 

Hard  Federation 

3      8 

2 

17 

100 

2 

4 

1 

10 

100 

11 

Warden 

4      6 

0 

4 

12S-4 

2 

15 

3 

26 

125-3 

12 

Federation          

2    16 

*> 

8 

80-6 

1 

13 

1 

21 

74-3 

13  (check)      . . 

Hard  Federation 

3      3 

3 

16 

100 

2 

5 

1 

4 

100 

14 

Currawa 

3      5 

0 

13 

105-S 

2 

4 

2 

15 

101-6 

15 

Commonwealth.. 

1     18 

3 

16 

07-5 

1 

12 

0 

14 

73-5 

10  (check) 

Hard  Federation 
B  Section. 

2    17 

1 

6 

100 

- 

"i 

0 

11 

100 

1  (check) 

Hard  Federation 

3      0 

1 

13 

100 

1 

15 

2 

14 

100 

2 

Firbank 

3      3 

u 

0 

107-9 

1 

9 

i 

14 

S4-1 

:^        '.'.        '.'. 

Clarendon           

2     10 

2 

20 

89-6 

1 

7 

2 

0 

SO-4 

4  (check)      . . 

Hard  Federation 

2     14 

2 

17 

100 

1 

13 

1 

21 

100 

5 

Kymer 

3       2 

3 

1 

107 

1 

13 

0 

14 

93-4 

« 

Warren     .           

3    12 

3 

3 

114-S 

2 

0 

0 

0 

118-1 

7  (c/«'cA)      . . 

Hard  Federation 

3      6 

2 

10 

100 

1 

14 

0 

7 

100 

8 

Major 

3      3 

1 

11 

97-5 

1 

11 

3 

14 

OS 

!) 

Cowra,  No.  15 

3      3 

0 

6 

99-6 

1 

10 

1 

17 

97-7 

10  (check)      . . 

Hard  Federation 

3      1 

2 

9 

100 

1 

9 

1 

14 

100 

11 

2     17 

0 

18 

S7-2 

1 

13 

0 

14 

112-9 

12 

Canberra 

3      3 

3 

21 

92 

2 

2 

2 

0 

145-1 

13  (check)      . . 

Hard  Federation 

3    13 

1 

13 

100 

1 

9 

1 

0 

100 

14 

Bomen 

4      1 

2 

13 

1131 

2 

1 

1 

17 

139-3 

15 

Improved  Steinwedel  . . 

2    13 

i 

25 

75-3 

2 

1 

3 

18 

138-9 

16  (check) 

Hard  Federation 

3      9 

2 

25 

100 

!    1 

10 

2 

22 

W 

772 


Agricultural  Gazette  of  N.S.W 


[Nov.  2,  1918. 


The  order  of  merit  for  the  varieties  tested  may  be  summarised  in  the 
following  tables.  The  actual  yields  and  percentages  may  be  ascertained  by 
referring  to  Tables  I  and  II. 


Table  III. — Showing  Order  of  Merit  for  Grain  Yields  in  Wheat 
Variety  Trials,  Women's  Training  Farm,  Cowra,  1917-18. 


Varieties  in  Alphabetical 
Order. 

Earlj-  Plantino-. 

Mid-Season 
Planting'. 

Late 
Plantinn-. 

Fed-off. 

Not  Fed-off. 

Bomen            

2 

2 

9 

3 

Bunvip 

12* 

1.5* 

1 

— 

Canberra        

1* 

14* 

2 

2 

Clarendon      

5* 

17* 

3 

1 

Com  m  onweai  th 

20 

16 

20 

19 

Cowra,  No.  15          

16 

9 

18 

15 

Currawa 

9 

5 

11 

11 

Federation 

17 

12 

14 

17 

Firbank          

.3* 

20* 

4 

9{mq.) 

Hard  Federation  (cliecl:) 

11 

10 

12  (..g.) 

13 

Improved  Steinwedel 

4* 

19* 

10 

7 

King's  White 

7 

4 

5 

8 

Major 

15 

18 

19 

18 

Marshall's  No.  3 

10 

3 

6 

4 

Rose  worthy  ... 

13 

i 

\2(cBq.) 

9(«'g.) 

Rymer            

14 

6 

17 

14 

Warden 

6 

1 

16 

12 

Warren 

IS 

8 

/ 

5 

Yandilla  King 

8 

11 

8 

6 

Zealand          ...         

19 

13 

15 

16 

*  Yields  affected  by  sparrows. 


Table  IV. — .Showing  Order  of  Merit  of  Hay  Yields  in  Wheat 
Variety  Trials,  Women's  Training  Farm,  Cowra,  1917-18. 


Varieties  in  Alphabetical 
Order, 


Early  Planting^. 


Fed-off.       Not  Fed-off, 


Bomen 
Bimyip 

Canberra 

Clarendon 

Commonwealth 

Cowra,  No,  15 

Currawa 

Federation 

Firbank 

Hard  Federation  (check) 

Improved  Steinwedel 

King's  White 

Major  ... 

Marshall's  No.  3 

Roseworthy   ... 

Rymer 

Warden 

Warren 

Yandilla  King 

Zealand 


5 
20 

7 

18 
12 
10 

3 
16 
19 
13 
15 

8 

6 

4 
14 
11 

l(ceq.) 
17 

9 

1  {ceq.) 


5 
17 
20 
19 
13 

9 

3 

14 
16 

7 
18 

2 

11 
8 

10 
6 
4 

15 

12 
1 


Mid-Season 
Plantinar. 


Late 
Planting. 


4 
10 
15 
16 
20 
13 

9 
18 

6 
12 
19 

5 
14 

8 
17 

7 

2 

3 
11 

1 


2 

I2{ceq.) 

1 
18 
20 
15 

8 
19 
17 

9 

3 

7 

14 
16 

}2{ceq.) 
11 

5 

6 
10 

4 
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Sheep-yard  Equipment* 

Shearing  Shed,  Drafting  Yards,  and  Dip  Combined. 

j.  vvrenford  mathews. 

The  Department  has  on  several  occasions  published  articles  on  this  subject, 
but  it  has  recently  given  further  consideration  to  the  construction  of  shear- 
ing-shed and  yards. 

The  plan  now  submitted  is  similar  in  design  to  that  employed  in  equip- 
ping several  of  the  Departmental  farms.  It  provides  means  for  yarding, 
drafting  and  housing,  and  also  general  shed  conveniences,  together  with 
facilities  for  dipping.  The  scheme  was  first  tried  without  the  dip  at  the 
Trangie  farm,  and  as  it  proved  satisfactory,  it  was  subsequently  accepted 
as  a  standard  design  for  the  Xorth  Bangaroo  and  Temora  farms. 

Observing,  however,  the  alarming  rapidity  with  which  sheep-lice 
(Trichodectes  sphcerocephalus)  continued  to  spread  throughout  practically 
the  whole  flocks  of  the  State,  before  proceeding  with  the  work  at  these  two 
latter  places  it  was  deemed  necessary  to  revise  the  plans  in  order  to 
incorporate  provisions  for  dipping. 

At  the  places  named  the  Department  incidentally  undertakes  the  shearing 
of  the  flocks  of  neighbouring  owners. 

Dipping  may  be  undertaken  either  ''  off  shears  "  or  at  an  interval  of  six 
weeks  after  shearing,  as  occasion  may  arise.  In  some  instances  where  the 
flocks  are  badly  infested  it  will  be  necessary  to  dip  "  off  shears."  Thus, 
with  the  facilities  provided,  as  set  out  in  the  plan,  each  lot  as  they  come 
"  off  shears  "  may  be  passed  through  the  dip,  and  the  joint  operation  is 
completed  before  the  sheep  leave  the  property.  This  method  may  well  be 
followed  by  others. 

The  plan  is  presented  with  the  reservation  that  any  part  of  it  that  may 
be  used  for  yards,  shed,  or  dip  can  be  modified  according  to  the  situation 
or  site,  also  according  to  what  extent  it  may  be  required  to  fit  in  with 
existing  structures.  But  as  the  dimensions  of  all  sections  of  the  plan 
are  given  separately,  there  is  nothing  to  prevent  any  part  being  employed 
to  suit  the  requirements  of  the  case.  The  dimensions  of  the  dip  may 
therefore  be  used  independent  of  the  shed  or  those  of  the  yards  as  required. 

"The  Yards.  (Fig.  1.) 
The  main  idea  embodied  in  the  construction  of  these  is  to  provide  ample 
room  in  the  various  subdivisions,  to  conserve  space  where  possible,  to 
accelerate  the  free  movement  of  the  sheep,  and  to  make  the  whole  structure 
fit  in  with  the  special  requirements  and  design  of  the  shearing-shed.  To 
each  section  has  been  assig-ned  a  special  use.  In  the  first  place,  a  line 
has  been  drawn  to  mark  the  division  between  the  drafted  and  undrafted 
sheep.  Wherever  it  has  been  possible  to  make  a  compartment  fulfil  a 
twofold  purpose  this  has  been  done.  For  example,  the  space  apportioned 
to  the  outer  receiving  yards  also  serves  as  a  convenient  enclosure  for  the 
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sheep  that  are  released  from  the  draiuing-pcns  of  the  dip.  Again,  the 
space  under  the  floor  of  the  wool  room  and  shearing  boards  is  utilised  to 
shelter  the  sheep,  and  so  provides  against  loss  of  time  occasioned  by  wet 
weather. 

Two  overflow  yards  have  been  added  to  each  of  the  receiving  yards,  and, 
with  the  exception  of  the  middle  one,  from  each  of  the  check-pens  the 
sheep  may  be  despatched  either  way.  The  drafting  arrangements  provide 
for  two  forwarding  pens  as  well  as  the  necessary  crush-pens.  The  sheep 
may  therefore  be  transferred  from  the  receiving  yards  from  either  side. 
The  gates  dividing  the  forwarding  from  the  crush-pens  mark  the  main 
division  line  separating  the  sections  allotted  to  the  drafted  and  undrafted 
sheep. 

At  the  front,  where  the  crush-pens  narrow  down  to  form  the  neck  of  the 
drafting-race,  a  swing  gate  is  hung  to  admit  of  passage  according  to  from 
whatever  side  the  sheep  may  be  drav^'n.  On  both  sides  of  the  race,  and 
extending  far  enough  along  the  outer  line  of  the  crush-pen  to  allow  sufficient 
space  for  a  gate,  extra  pens  to  take  ofi  any  odd  sheep  may  be  placed. 

The  lines  on  which  the  yards  have  been  designed  allow  of  the  sheep  being 
drafted  three  ways.  To  meet  the  requirements  of  this  mode  of  construction 
two  drafting  gates  are  necessary;  these  are  decidedly  preferable  to  the 
obsolete  method  of  the  single  gate.  The  use  of  the  double  gate  not  only 
protects  the  sheep  from  being  knocked  about,  but  expedites  the  work  of 
drafting.  The  two  gates  are  hung  one  from  each  of  the  middle  posts  of 
the  inner  check-jpen,  and  when  in  line  serve  a  twofold  object.  The  sheep 
coming  down  the  race  are  afforded  a  clear  view  of  those  which  have  already 
accumulated  in  the  check-pen.  By  this  means  they  are  in  a  manner 
attracted,  and  make  all  possible  speed  to  join  them.  The  pen  therefore  not 
only  serves  its  own  purpose,  but  acts  as  a  decoy  as  well. 

The  drafting  gates  are  held  in  position  by  staples  which  may  be  removed 
at  will,  and  so  permit  the  gates  to  be  thrown  back.  Free  means  of  access 
is  afforded  between  the  two  outer  check-pens  and  the  sheep  to  be  transferred 
from  one  to  another  as  necessity  may  arise. 

To  minimise  the  risk  of  injury,  which  is  only  too  often  caused  through 
the  sheep  being  crowded  into  yards,  the  corners  at  all  points  may  be 
angled  off.  The  triangles  formed  by  this  construction  afford  appropriate 
enclosures  for  the  planting  of  trees  to  provide  both  shade  and  shelter  for 
the  sheep.  Being  handy,  they  may  also  be  availed  of  to  pass  any  odd  sheep 
into  that  it  may  be  desired  to  separate  from  the  mob. 

The  Shed.  (Figs.  2,  3,  4,  and  5.) 
The  shed  has  been  designed  on  the  L-shape  principle.  It  is  built  on 
piles  and  has  an  elevation  of  4  feet.  The  counting-out  pens  have  an 
easterly  aspect,  so  that  the  sheep  shorn  in  the  early  morning  may  have  the 
benefit  of  the  sun.  The  ideal  situation  is  on  a  slope,  but  where  the  ground 
is  flat  the  building  will  require  to  be  raised.  When  built  on  a  slope,  by 
making  a  slight  excavation  at  the  rear,  the  sheep  may  be  got  into  the  shed 
on  the  ground  level.     But  in  situations  where  the  ground  is  flat,  and  the 
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shed  has  to  be  built  on  piers,  this  will  have  to  be  done  by  the  means  of 
ramp.  With  a  natural  slope,  the  space  covered  by  the  boarded  floor  may 
be  utilised  as  storage,  whilst  at  the  farthest  point  of  the  incline  may  be 
erected  the  loading  stage.  The  sheep  are  got  underneath  through  a  gate, 
which  is  situated  to  the  right  of  the  loading-race  and  under  the  landing  at 
the  side  entrance  of  the  shed.  The  battens  which  comprise  the  floor  space 
set  apart  for  the  sweating  and  catching-pens  are  set  f  inch  apart,  and  in 
order  to  ensure  firmness  of  tread  for  the  sheep,  are  constructed  of  pine 
laid  alternately  in  widths  of  3  x  1^  and  2  s  IJ.  Underneath,  on  a  level 
with  the  boarded  floor,  the  space  is  divided  so  that  the  sheep  there  accom- 
modated do  not  come  in  contact  with  the  droppings  from  those  on  the 
battens  above.  The  erection  of  a  shed  on  a  level  surface  has  the  advantage 
of  enabling  the  manure  deposited  through  the  battens  to  be  removed  without 
difficulty. 

Allowing  4  square  feet  per  sheep  as  a  fair  basis  of  calculating  the  space 
that  may  be  occupied  by  a  number  of  sheep  in  any  enclosure,  a  shed  of 
the  dimensions  of  that  at  Temora  would  be  capable  of  holding  275  sheep 
on  the  battens  and,  roughly,  310  underneath  the  floor  space.  Under 
anything  like  normal  conditions  with  the  number  of  shearers  that  the 
shed  provides  for,  it  would  be  possible  therefore  to  complete  the  whole 
shearing  without  loss  of  time  through  wet  weather.  Indeed,  this  was 
put  to  the  actual  test  on  the  occasion  of  1917  shearing  at  the  Trangie 
farm.  Though  storms  were  fairly  frequent  throughout  the  shearing  of 
that  year  no  loss  of  time  was  experienced  on  that  account.  Taken  on  a 
basis  of  100  sheep  per  day  per  man,  with  a  shed  of  the  dimensions  given, 
provision  can  be  made  for  practically  two  full  days'  shearing. 

In  designing  the  shed,  the  dimensions  have  been  worked  out  on  a  definite 
ratio,  according  to  the  size  of  the  flock,  or  otherwise  from  a  consideration 
of  the  number  of  sheep  that  are  likely  to  be  put  through.  It  would  be 
hardly  worth  any  shearer's  while  to  engage  to  shear  under  1,000  sheep. 
This  number  has  therefore  been  made  the  minimum  basis  in  deciding 
the  number  of  stands,  and  in  working  out  proportionately  the  various 
appointments  of  the  shed.  For  example,  a  shed  like  the  one  at  Temora 
would  have  the  capacity  of  comfortably  dealing  with  3,000  sheep.  At 
Bangaroo  farm,  where  between  4,000  and  5,000  sheep  (apart  from 
those  of  the  neighbours)  are  shorn  yearly,  a  four-stand  sihed  has  been 
provided.  At  the  Trangie  farm  the  shed  is  again  proportionately  larger 
according  to  scale,  being  worked  out  to  accommodate  five  stands.  A  higher 
basis  of  so  many  sheep  per  man  may,  of  course,  be  taken,  and  which  would 
reduce  the  capital  outlay  as  well  as  increase  tl:ie  number  of  sheep  that 
may  be  handled.  But  for  reasons  that  are  only  too  well  known  to  those 
who  engage  in  the  work,  it  is  not  always  wise  to  enter  into  an  unduly 
protracted  shearing.  Better  to  have  the  shed  large  enough  to  enable  the 
work  to  be  got  through  quickly  than  for  it  to  be  on  the  small  side  and  be 
inconvenienced  by  delays.  Besides,  a  man  who  is  well  equipped  in  this 
direction  can  always,  if  so  desirous,  undertake  the  shearing  of  his  neigh- 
bours' flocks,  and  so  reduce  the  cost  of  shearing  his  own. 
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The  main  idea  incorporated  in  the  plan  was  to  have  the  whole  interior 
working-  of  the  shed  immediately  under  notice.  The  wool  tables  and  bins 
are  placed  in  close  proximity  to  the  shearing-board.  The  press  is  handy 
so  that  from  the  corner  of  the  shearing-board  the  combined  operation  of 
shearing,  skirting,  and  classification  of  both  fleeces  and  pieces,  as  well 
as  pressing  and  branding  of  bales,  come  directly  vmder  observation.  The 
fleece  bins  are  biiilt  in  the  line  with  the  shearing-board,  thereby  the  floor 
space  of  the  wool  room  is  not  encroached  upon,  except  for  such  work  as 
entails  the  handling  of  fleeces,  and  which  it  should  be  reserved  for.  The 
wool  table  is  placed  immediately  in  front  of  the  bins,  and  as  the  man 
engaged  there  can  also  undertake  the  classing  of  the  wool  as  the  fleeces 
are  rolled,  they  may  be  at  once  placed  in  the  bins. 

The  rolling-table  has  been  made  12  feet  long  x  4  feet  3  inches  wide.  At 
it  all  necks  and  fore  parts  of  the  fleece  may  be  treated,  while  at  the  end, 
to  the  right,  under  the  window,  another  small  table,  with  bins  on  each 
side,  is  fixed,  and  where  the  breeches  or  posterior  portions  of  the  fleeces,  on 
being  removed,  may  be  also  dealt  with.  With  the  work  thus  concentrated 
there  should  be  no  accumulation  of  "  pieces,"  which  is  one  of  the  chief 
drawbacks  to  the  successful  handling  of  wool,  especially  where  proper 
conveniences  have  not  been  supplied. 

The  Chutes  and  Branding  Race. 

The  chutes  have  been  so  constructed  as  to  ensure  safe  delivery  of  the 
sheep  in  their  passage  downward  from  the  shearing-board.  Those  have 
the  sides  boarded  in  and  the  floor  hollowed  in  the  middle,  and  so  formed 
concave  to  reduce  the  abruptness  of  the  descent.  The  sheep  descend' 
steadily,  and,  landing  on  their  hindquarters  instantly,  rise  to  their  feet 
and  walk  away  without  injury. 

As  the  plan  dhows,  the  small  enclosure  built  to  the  outside  of  the 
counting-out  pens  completes  the  square  of  the  shearing-shed  block.  From 
this  the  sheep,  on  being  released  from  the  pens,  may  be  discharged  in  two 
directions.  The  one  through  the  gate  on  the  left  admits  of  their  entrance 
under  the  shed,  where  they  may  be  sheltered  if  the  night  be  cold.  Ordinarily 
they  are  turned  to  the  right,  round  the  corner  into  the  drafting-race.  This 
has  been  made  sufficiently  large  to  hold  a  full  complement  of  sheep,  i.e., 
the  number  that  would  be  shorn  in  the  time  occupied  during  a  single  run, 
and  provided  by  the  different  intervals  set  apart  in  the  day's  shearing,  and 
despatched  from  the  counting-out  pens. 

The  Dip.     (Fig.  6.) 

The  main  object  embodied  in  the  plan  has  been  to  utilise  the  space 
economically  and  conveniently  so  that  the  sheep  may  have  whatever  neces- 
sary done  to  them  as  they  traverse  the  various  departments  between  the 
yards,  and  are  at  length  returned  to  the  paddock.  Finally,  to  complete 
the  operation,  we  come  to  the  stage  where  they  may  be  turned  into  the  dip. 

As  those  well  versed  in  the  work  can  tell,  one  of  the  most  difficult  tasks 
of  all  is  to  provide  means  that  will   induce  the  sheep  to   enter  the  dip. 
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Various  contrivances  have  been  tried.  We  have  examples  of  the  "  walk-in 
principle,"  the  "  slip-slide,"  "  false  floor,"  and  various  devices  of  decoy- 
pens,  but  none  seem  to  have  proved  satisfactory.  With  young  sheep  trouble 
seldom  occurs;  but  once  having  passed  through,  they  never  seem  to  forget 
their  former  experience,  and  it  is  only  by  sheer  force  that  they  can  be 
compelled  to  face  the  ordeal  again. 

The  plan  has  been  designed  to  allow  the  sheep  to  be  released  in  the 
yard  beyond  the  branding-race,  or  to  be  transferred  to  the  crush-pens  at 
the  approach  to  the  dip  as  required.  It  also  admits  of  the  dip  being  used 
independently  of  the  other  structure  in  the  event  of  dipping  being  under- 
taken at  a  later  interval.  To  provide  for  this  the  forwarding-pens  have 
been  extended  at  right  angles  beyond  the  line  of  the  drafting-race.  The 
sheep  may  be  accommodated  in  the  drafting  yiirds  and  brought  round  the 
shed  to  the  approach  to  the  dip  in  numbers  as  required. 

Now  follows  the  task  of  effecting  proper  immersion.  The  sheep  are 
driven  through  the  forwarding  into  the  crush-pens,  and  here  commences 
the  difficulty  usually  experienced  of  getting  them  further.  To  do  this  an 
idea  that  is  somewhat  novel,  though  not  altogether  original,  has  been 
adopted.  Between  the  end  of  the  crush-pen  and  the  entrance  to  the  dip 
a  space  of  28  feet  has  been  allowed.  In  this  space  are  provided  the  con- 
trivances for  getting  the  sheep  into  the  bath.  At  the  front  of  the  entrance 
from  the  crush-pen  is  erected  a  race  or  ramp,  as  it  may  be  called,  built 
16  inches  wide,  boarded  in  on  the  sides,  and  rising  to  a  height  of  2  feet 
6  inches  in  a  length  of  10  feet.  It  is  asserted  that  sheep  will  walk  up  an 
incline  more  readily  than  they  will  advance  on  an  even  surface.  The  idea 
of  having  the  staging  elevated  is  also  to  hide  the  sheep  previously  going 
through  the  bath  fr<im  view  and  so  induce  those  in  the  rear  to  follow. 
Continuing  from  this  point  of  elevation,  the  race  for  a  distance  of  4  feet 
is  level.  Then  commences  the  drop,  which  is  regulated  so  as  to  facilitate 
the  precipitation,  but  at  the  same  time  to  avoid  risk  of  injury.  For  the 
first  10  feet  the  gradient  has  a  fall  of  18  inches,  followed  by  one  still  more 
abrupt  of  1  foot  in  four  to  the  water's  edge.  The  floor  of  the  raised  and 
level  sections  of  the  race  is  constructed  of  battens  placed  crosswise  so  as 
to  give  foothold,  as  well  as  to  allow  all  dust  and  accumulations  to  riddle 
through,  while  that  of  the  decline  is  made  of  planks  planed  very  smooth 
in  order  that  the  sheep,  once  having  entered  upon  the  down  grade,  cannot 
stop  themselves,  and  must  be  gently  carried  into  the  bath. 

The  length  of  swim  and  other  dimensions  are  given  on  the  plan,  and 
further  explanation  should  be  unnecessary. 

In  submitting  these  plans,  the  Department  has  to  acknowledge  the 
incorporation  of  many  useful  hints  which  have  been  received  from  others, 
and,  in  embodying  their  ideas,  feels  grateful  for  assistance  generously 
rendered.  While  conscious  of  many  disadvantages  in  attempting  to  prepare 
a  design  to  meet  all  requirements,  it  is  hoped  that  this  endeavour  to  present 
a  thoroughly  up-to-date  working  plan  will  assist  many  of  the  smaller 
flock-owners. 
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Popular  Descriptions  of  Grasses* 

[Continued  from  page  631.] 

E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 
THE   WEEDY   ERAGROSTIS    GRASSES. 

The  weedy  Eragrostis  grasses  are  those  which  have  been  introduced  from 
foreign  countries,  and  which  have  become  very  aggressive  throughout 
different  parts  of  the  State.     The  most  important  are: — 

Eragrostis  major  (Stink  grass),  (Fig.  1); 

E.  neo-mexicana  (Fig.  2)  ; 

E.  Purshii  (Fig.  3)  ; 

E.  pectinacea  (Fig.  4) ;  and 

E.  a-sper. 

Eragrostis  major  (Stink  grass). 

A  detailed  description  of  this  grr.ss,  illustrated  by  a  plate,  by  Mr.  J.  H. 
Maiden,  I.S.O.,  F.R.S.,  Government  Botanist,  appeared  in  the  Agricultural 
Gazette  for  July,  1912.  Since  that  time  it  has  spread  to  a  considerable 
extent,  and  is  now  being  continually  forwarded  to  the  National  Herbarium 
for  identification  during  the  summer  months.  It  was  introduced  from 
America,  and  owing  to  its  heavy  seeding  habits  is  probably  the  commonest 
introduced  grass  on  the  Tablelands  and  Slopes  during  the  warmer  weather. 
The  grass  is  characterised  by  having  leaves  with  glands  along  their  margins. 
These  glands  exude  a  chemical  principle  with  a  strong  smell,  particularly 
on  a  dewy  morning  or  after  rain,  hence  the  common  name  of  Stink  grass. 

It  is  very  common  on  light  soils,  and  ^s  a  frequent  sight  on  railway 
enclosures  and  fallowed  lands  in  wheat-growing  centres.  It  is  very  aggres- 
sive, and  will  smother  out  native  grasses  and  other  herbage  if  given  free 
scope.  There  is  no  doubt  that  in  its  early  stages  the  leaf  growth  is  very 
succulent,  and  is  readily  eaten  by  sheep.     Its  life,  however,  is  very  short, 

EXPLANATION  OF  PLATE. 

Stink  Grass  {Eraarostis  major  Host). 

1.  Whole  plant,  reduced  in  size. 

2.  Part  of  a  spikelet,  showing  central  nerve,  and  one  lateral  nerve.     The  third  nerve 

is  not  seen  with  the  glumes  in  their  present  position. 

3.  Flowering  glume  seen  from  the  back,  showing  the  keel  and  the  two  lateral  nerves. 

4.  Flowering  glume,  with  palea,  seen  from  the  side. 

5.  Grain. 

6.  Base  of  leaf,  with  ligule. 

7.  Base  of  leaf,  with  ligule  of  E.  Brownii  Nees  (for  comparison). 

8.  Edge  of  a  leaf,  showing  the  characteristic  glands  (much  enlarged). 
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Fig.  1. — Stink  Grass  (Eragrostis  major  Host.) 

Note  the  characteristic  f^lands  on  the  margin  of  the  leaf  (8),  a  feature  which  distinguishes  it  from 
the  other  Eragrostis  grasses. 

POPULAK    DeSCRIPTIOKS   OF   GRASSES. 
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Fig.  2. — Eragrosth  neo-mexicana . 

This  grass  somewhat  resembles  E.  pcclinacea,  but  the  flowering-  brandies  are  move  symmetricallj' 

^(Wangfed  on  each  side  of  the  main  axis  than  in  E.  pectinacm. 

Popular  Desckiptions  of  Grasses. 
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?ig.  3. — Eragrosiif!  PiirsJiii  Selirad. 
This  grass  can  be  distinguisliod  from  the  others  by  the  absence  of  hairs  in  the  flowering  axiis. 

■     Popular  Descriptions  ov  Grasses. 


784  Agricultural  Gazette  of  y.S.W.  {Nov.  2,  1918. 


Fig.  4. — Eragrostis  pecUnaeea  (Miehx.)  Steud. 
See  note  to  Fig.  2. 

Popular  Descriptidxs  of  Grasses. 
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aud  in  a  couple  of  months  its  flowers  begin  to  appear,  when  it  becomes  very 
unpalatable.  It  seldom  lasts  longer  than  three  months — much  shorter  if  the 
season  happens  to  be  a  dry  and  hot  one.  The  aggressiveness,  short-lived 
habit,  and  limited  palatability  of  the  grass  render  it  a  very  undesirable 
plant  to  have  in  pastures  or  fallowed  lands. 

Eragvostis  neo-mexicana. 

This  is  a  grass  somewhat  resembling  Eragrostis  pellucida  as  far  as  the 
inflorescence  is  concerned,  which  has  a  dark-leaden  colour  like  that  grass. 
As  a  rule,  however,  it  grows  much  taller  than  E.  pellucida,  sometimes 
reaching  a  height  of  4  feet,  and  its  spikelets  when  mature  present  an  inflated 
appearance. 

This  grass  has  been  introduced  from  America,  and  has  spread  rapidly  in 
different  localities.  It  has  become  extremely  common  on  the  Yanco  Irriga- 
tion Area,  particularly  along  the  canals.  It  is  annual  in  character,  however, 
and  its  root  system  is  not  particularly  difficult  to  eradicate.  As  far  as  can 
be  seen  it  has  not  become  troublesome  on  cultivated  lands.  Its  broad  flat 
leaves  are  succulent,  and  in  America  it  is  credited  with  producing  hay  as 
good  as  that  of  the  closely  related  species^  E.  dhyssinica  (Teff  grass). 

Eragrostis  Purshii  and  E.  pectinacea. 

These  are  also  two  American  grasses  introduced  some  years  ago,  and 
which  are  now  spreading  vigorously  throughout  different  parts  of  the  State. 
Both  are  extremely  fond  of  light  soils,  and  thus  their  frequent  presence 
on  sandstone  or  granitic  formations. 

Eragrostis  Purshii  has  hairy,  flowering  branches,  and  the  glumes  of  the 
flowering  spikelets  are  slightly  rough  on  the  keels.  This  grass  grows  well 
on  the  Yanco  Irrigation  Area,  on  the  light  soils  of  the  Cumberland  district, 
and  on  the  Tablelands  generally.  It  is  annual  in  character,  and  has  no 
agricultural  value. 

E.  pectinacea  can  readily  be  distinguished  by  its  stiff,  spreading  branches. 
Unlike  E.  Purshii,  it  is  perennial  in  liabit.  Its  inflorescence  is  rather 
striking,  and  it  makes  a  fine  ornamental  grass.  It  grows  in  situations 
similar  to  those  of  E.  Purshii. 

Eragrostis  asper. 
This  grass   is  becoming   very   common   on   the  Riverina   and    Southern 
Tablelands.     It  grows  remarkably  well,  and  provides  a  large  amount  of 
good  feed  during  the  spring  months  of  the  year.     Its  aggressiveness  almost 
equals  that  of  Stink  grass,  but  it  is  much  more  palatable  and  longer-lived. 

E.  asper  somewhat  resembles  E.  pectinacea  in  having  hairs  in  the  axils  of 
the  flowering  branches,  but  its  inflorescence  is  not  so  stiff.  It  differs  from 
E.  Purshii  in  having  no  fringes  of  hairs  on  the  flowering  glumes. 
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Farmers'   Experiment   Plots. 

Maize  Experiments,  1917-18. 


Lower  North  and  Central  Coast  District. 


G.  G.  rOTTS,   H.D.A.,  H.D.D.,  Assistant  Inspector  of  Agriculture. 

During  the  j^ast  season  maize,  barley,  and  manurial  trials  were  conducted  at 
four  different  centres  on  the  Lower  North  and  Central  Coast.  The  names 
and  addresses  of  farmers  who  co-operated  with  the  Department  in  cai-rying 
out  the  work  are  as  follows  : — 

R.  Richardson,  "•  Bellevue,"  Mondrook,  Tinonee. 

M.  Smith,  "  Bona  Vista,"  Paterson. 

G.  Brown,  Wingham  Road,  Comboyne. 

G.  Hodges,  Yarramalong,  via  Wyong. 
The|^experimenters  are  to  be  congratulated  on  the  methods  of  cultivation 
prior  to  sowing  and  during  the  growing  period,  for  although  hampered  with 
continual  wet  weather,  much  judgment  was  exercised  in  carrying  out  the 
necessary  cultivation  to  destroy  weed  growth.  The  season  under  discussion 
oannot  be  regarded  as  altogether  suitable  from  a  maize-grower's  point  of  view, 
for  although  ample  moisture  was  present  for  germination  and  subsequent 
growth,  the  continued  wet  weather  during  January  and  February  assisted  to 
a  large  extent  the  spread  of  Leaf  Blight  (Ilelminthosjjorium),  which  was 
most  apparent  at  Comboyne  and  Yarramalong.  The  varieties  least  affected 
with  this  disease  gave  the  greatest  yields  in  each  instance.  It  is  worthy  of 
note  that  acclimatised  seed  resisted  the  attack  of  Leaf  Blight  to  a  much  greater 
degree  than  that  introduced  from  another  district.  This  experience  has  beea 
borne  out  in  previous  seasons. 

The  effective  rainfall  registered  at  each  centre  was  as  follows : — 


Month. 

Tinonee. 

Paterson. 

Comboyue. 

Yarramalong. 

Points. 

Points. 

Points. 

Points. 

September,  1917    .. 

864 

October           ,, 

311 

November,     ,, 

921 

787 

December,      ,, 

271 

398 

343 

192 

January,     1918     ... 

648 

564 

699 

704 

February,        ,, 

602 

417 

881 

481 

March,            ,, 

238 

249 

594 

91 

April,              ,, 

289 

380 

354 

May 

31 

266 

50 

Total  Points  ... 

3,855 

1,948 

3,950 

1.872 

Tinonee  Plot. 

Trials  with   varieties  and  manures  were  conducted  on  deep  alluvial  soil, 
characteristic  of  the  Manning  River  fiats.     The  land  had  previously  been 


Nov.  2,  1918.]  Agricultural  Gazette  of  N.S.W.  787 


cropped  with  maize  for  two  years,  and  prior  to  that  was  under  natural 
pastures  for  a  period  of  ten  years.  The  preparation  of  the  soil  consisted  of 
ploughing  10  inches  deep,  and  rolling  in  .3une  ;  fallowed  until  the  latter  end 
of  August,  when  it  was  again  ploughed,  rolled,  and  harrowed  three  times  at 
intervals.  Sowing  was  carried  out  on  11th  and  12th  September,  with  the 
rows  4  feet  apart,  and  three  grains  were  dropped  every  40  inches  in  the  row. 
Sufficient  moisture  was  present  for  germination,  but  the  extremely  hea\  y  rain 
after  planting  caused  a  thin  stand  throughout.  One  variety,  viz..  All  Gold, 
failed  to  germinate. 

The  cultural  operations  during  growth  were  as  follows  : — Cultivated  twice 
between  the  rows,  first  week  in  October ;  hilled  with  a  light  mouldboard 
plough,  and  cultivated  twice  the  latter  end  of  the  month. 

The  early  maturing  varieties,  Reid's  Yellow  Dent,  Gold  Standard  Learning, 
and  Silvermine,  were  affected  to  a  large  degree  by  Leaf  Blight,  which  made 
its  appearance  early  in  the  season.  Mr.  Richardson  cannot  remember 
noticing  Leaf  Blight  so  prevalent  on  maize  before  Chi'istmas  on  the  Manning. 
The  continued  wet  weather  experienced  in  November,  and  indeed  throughout 
the  growing  period,  no  doubt  assisted  the  spread  of  this  disease.  However, 
the  yields  are  most  satisfactoi-y,  the  varieties  averaging  77 j  bushels  per 
acre.  Golden  Beauty,  Learning,  Palecap  Horsetooth,  Silvermine,  and  White 
Horsetooth  gave  a  good  account  of  themselves.  The  yield  of  Silvermine  is 
worth  noting,  as  this  variety  was  very  much  affected  with  Leaf  Blight.  If 
acclimatised  seed  is  used,  its  susceptibility  to  this  disease  may  possibly  be 
eliminated  to  a  large  extent. 

Paterson  Plot. 

At  this  centre  a  variety  trial  was  conducted  on  rich  deep  alluvial  soil , 
which  carried  lucerne  the  previous  season.  The  land  was  then  prepared  and 
sown  with  potatoes,  which  failed  owing  largely  to  the  extremely  wet 
conditions  prevailing.  Cultural  operations  for  the  maize  experiments  com- 
menced in  November,  when  the  land  was  ploughed,  cultivated  with  the 
spring-tooth,  and  tine-harrowed.  The  trials  were  sown  on  15th  December, 
the  rows  being  4i-  feet  apart,  with  three  grains  dropped  every  40  inches. 
The  germination  was  excellent,  except  in  the  case  of  All  Gold,  which  failed, 
as  previously  experienced  at  Tinonee.  Cultivation  during  growth  was 
confined  to  one  scarifying  with  the  single-horse  cultivator  and  hilling  with  the 
plough,  which  was  sufficient  to  check  weeds.  The  growth  was  well  culvanced 
and  even,  and  the  plots  looked  very  promising  until  Leaf  Blight  made  its 
appearance,  when  it  was  apparent  that  the  early  varieties  were  being  attacked 
freely.  This  disease,  no  doubt,  was  instrumental  in  decreasing  the  yields, 
although  not  so  markedly  as  in  other  centres.  In  spite  of  this,  the  plots  com- 
pared most  favourably  with  other  maize  crops  in  the  district,  and  much 
interest  was  shown  by  farmers  in  the  different  varieties  under  trial. 

Stud  Improved  Yellow  Dent  gave  early  indications  of  vigorous  growth,  and 
throughout  the  growing  period  appeared  to  be  the  most  promising  variety 
under  trial.     Compared  with  bulk  seed,  the  stud  gave  an  increased  yield  of 
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17 h  bushels  per  acre.  Palecap  Horsetooth,  Improved  Yellow  Dent,  Golden 
Beauty,  and  Golden  Nugget  are  all  suitable  varieties,  judging  from  yields 
and  growth  during  the  past  season. 

Comboyne  Plot. 

The  experiments  were  conducted  on  red  volcanic  friable  soil,  which  pre- 
dominates on  the  Comboyne  Tablelands.  Sowing  operations  commenced  on 
30th  October,  the  rows  being  4  feet  apart,  with  three  grains  dropped  every 
40  inches  in  the  row.  The  land  on  which  the  varieties  were  tested  has  grown 
maize  continuously  for  twelve  years,  while  that  on  which  the  manurial  trial 
was  conducted  carried  a  crop  of  potatoes  the  previous  season.  Soil  prepara- 
tion consisted  of  ploughing  7  inches  deep  in  September,  followed  with  the 
harrows.  The  crop  was  cultivated  three  times  during  growth,  when  6  inches 
high,  at  2  feet,  and  at  tasselling  stage.  A  glance  at  the  rain  registration  show-' 
that  39^  inches  fell  during  the  growing  period.  This  abnormal  precipita- 
tion resulted  in  slow  growth,  and  much  damage  was  done  by  Leaf  Blight, 
such  varieties  as  Silvermine,  Goldmine,  Gold  Standard,  Leaming,  and  Early 
Yellow  Dent  being  most  affected.  Golden  Nugget,  Golden  Beauty,  Leaming, 
and  Potchefstrom  Pearl  were  not  so  susceptible  to  this  disease,  and  yielded 
comparatively  well.  The  yields  throughout  were  disappointing;  but  the  season 
was  far  too  moist,  causing  the  usual   sickly  growth  and  encouraging  Leaf 

Blight. 

Yarramalong  Plot. 

Variety  and  manurial  trials  were  conducted  at  this  centre  on  light  sandy 
loam,  which  grew  a  crop  of  maize  the  previous  season.  The  land  received 
thorough  preparation  prior  to  planting,  the  following  operations  being  carried 
out: — June,  ploughed;  July,  disc- harrowed ;  September,  skim-ploughed 
cross  ways,  and  tine-harrowed;  December,  skim-ploughed  and  cross-harrowed. 
The  plots  were  sown  on  6th  December,  the  rows  being  4  feet  apart,  Avith 
single  grains  dropped  every  18  inche?.  The  variety  trial  was  not  manured. 
The  germination  throughout  was  patchy,  and  subsequent  growth  very  slow. 
Owing  to  the  heavy  rainfall  in  January,  and  the  low-lying  position  of  the 
plots  in  parts,  many  of  the  plants  died  out,  and  a  thin  stand  resulted.  The 
continuance  of  wet  weather,  and  consequent  dull  days^,  considerably  facilitated 
the  spread  of  Leaf  Blight,  which  was  most  marked  at  this  centre,  and  did 
much  damage  to  varieties,  especially  to  the  early  maturing  ones.  Silvermine 
and  Goldmine  failed  owing  to  the  ravages  of  this  disease.  During  growth 
the  plots  were  cultivated  once  in  December,  and  tine-harrowed  across  the 
crop  in  January.  Further  cultivation  was  impracticable  owing  to  weather 
conditions.  The  yields  as  a  whole  were  low,  and  this  can  be  accounted  for 
largely  by  excessive  rainfall  and  prevalence  of  Leaf  Blight.  Although  the 
light-textured  soils  of  this  district  are  not  capable  of  producing  crops  equal 
to  those  grown  on  alluvial  flats,  yet  the  yields  obtained  during  the  past  season 
can  be  improved  upon  with  more  favourable  weather  conditions  and  the  use 
of  acclimatised  seed  to  overcome  the  ravages  of  Leaf  Blight.  Of  the  varieties 
under  trial,  Palecap  Horsetooth,  Potchefstrom  Pearl,  and  Golden  Nugget 
yielded  comparatively  well. 
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Table  I. — Showing  Results  of  Variety  Trials,  Lower  Noi'th  and  Central 
Coast  District,  1917-18. 


Variety. 

Tinonee. 

Comboyne. 

Paterson. 

Yarranialong. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Improved  Yellow  Dent  (Bi 

ilk)   ...           75 

87 

27i 

Improved  Yellow  Dent  (St 

uJ)    ...j 

104i 

Red  Hogan  ... 

...'          72i 

70 

19 

*Palecap  Horsetooth 

9U 

98i 

40i 

Gold  Standard  Learning  .. 

632 

l4 

Reid's  Yellow  Dent 

62i 

16i 

Leaming      

...1          83f 

30g 

78i 

26 

*Red  Leaming 

m 

*G olden  Beautv     

943 

185 

77 

*  Large  Yellow  Horsetooth 

...'          70 

*White  Horsetooth 

m 



Boone  County  White 

...!          75 

J6f 

67 

Silvermine  ... 

82i 

15f 

(failed) 

*Giant  White         

..  i           80 

7U 

29 

Potchef Strom  Pearl 

...j         

•26f 

30J 

Hickory  King 

...1         

16^ 

20f 

Prairie  Queen 



17^ 



Goldmine     ... 

16i 

63 

(failed) 

*Golden  Nugget     ... 

31 

77 

30S 

Funk's  Yellow  Dent 

19J 

Early  Yellow  Dent 

..•! 

171 

Eureka         

74i 

Craig  Mitchell       

74i 

Average  yield  per  acn 

i        ..            77i 

19S 

78f 

22i 

*  Denotes  Farmer's  Variety  (acclimatised  seed). 

Seed  Selection. 

The  importance  of  selecting  maize  seed  in  the  field  from  plants  growing 
under  normal  conditions,  with  high  yielding  qualities,  cannot  be  too  .strongly 
impressed  upon  farmers.  Haphazard  barn  selection  is  out  of  date,  and  rightly 
so  too,  for  it  can  be  clearly  seen  that  without  the  knowledge  of  conditions 
under  which  large  and  productive  ears  were  grown,  no  control  whatever  is 
exercised  in  the  succeeding  crop.  "  Like  produces  like,"  but  it  does  not 
necessarily  follow  that  a  plant  which  had  unusually  good  conditions  to  grow 
under  during  a  season,  will  produce  as  good  results  the  following  season, 
when  competing  under  normal  conditions  with  other  plants.  Rather  select 
from  plants  showing  superior  qualities  and  growing  in  fair  competition  with 
other  plants,  than  from  those  having  some  undue  advantage  during  growth. 
The  farmer  who  improves  his  seed  by  field  selection,  and  continues  the  work 
with  a  stud  i)lot,  also  improves  his  financial  position,  and  is  amply  repaid  in 
•every  respect  for  the  small  amount  of  labour  involved.  The  results  of  the 
past  season  clearly  demonstrate  the  advantages  of  stud  seed ;  and  the  policy 
of  comparing  stud  and  bulk  seed  of  Improved  Yellow  Dent  and  other 
varieties  will  be  continued  next  season. 

Particulars  of  Varieties  Under  Trial. 

Red  Hogan. — This  is  a  late  maturing,  tall-growing  variety  (having  averaged 
1 3  feet  in  height),  with  coarse  stems  and  a  small  percentage  of  suckers.  The 
cobs  being  upright  are  well  protected  with  good  husk  covering,  and  carried 
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high  oil  the  stalk.  The  ears  are  large,  cylindrical,  and  average  80  per  cent, 
of  grain  to  core.  The  grain  is  bright,  m(idium  red  in  colour,  having  a  pale 
reddish  yellow  cap,  with  a  smooth  to  medium  rough  dent.  Owing  to  the  effect 
of  Leaf  Blight  and  wet  conditions  at  Yarramalong  the  yield  was  poor,  but  at 
the  other  two  centres  this  variety  gave  satisfactory  returns. 

Improved  Telloio  Dent. — Yielded  consistently  throughout,  and  resisted 
Leaf  Blight  extremely  well.  It  is  medium  late  in  maturing  (slightly  earlier 
than  Red  Hogan),  grows  tall,  averaging  14  feet  in  height,  with  medium 
thick  stalks,  and  upright  ears  carried  6  to  7  feet  high  on  the  stem.  The 
ears  are  large,  cylindrical,  and  shell  84  per  cent,  of  grain,  which  is  bright 
golden  in  colour,  deep,  plump  and  very  attractive.  This  variety  can  be  safely 
recommended  for  planting  on  the  Lower  North  and  Central  Coast.  The  stud 
seed  sown  in  comparison  with  bulk  seed  produced  plants  with  greater  yielding 
qualities,  vigour,  and  pronounced  healthy  growth,  slightly  earlier  in  maturity. 

Palecap  Horsetooth. — This  is  a  late  maturing,  tall-growing  variety,  averaging 
14  to  15  feet  in  height,  with  medium  to  thick  stems,  carrying  large  single  ears, 
which  droop  fairly  well  at  maturity,  and  are  situated  about  7  feet  high  on 
the  stalk.  The  grain  is  very  deep,  narrow,  golden  in  colour,  with  a  pro- 
nounced rough  dent.  The  shelling  percentage  averaged  84.  Owing  to  the 
good  yields  during  the  past  season,  this  variety  is  worthy  of  further  trial. 

Learning. — This  is  a  mid-season  variety,  averaging  9  feet  in  height,  with 
fine  stems,  few  suckers,  and  drooping  ears  at  maturity,  situated  4  to  5  feet  high 
on  the  stalk,  and  having  good  husk  covering.  The  ear  is  medium  to  small  in 
size,  slightly  tapering,  and  shelling  on  an  average  86  per  cent,  of  grain  to 
core.  The  grain,  tightly  held  on  the  core,  is  dark  amber  in  colour,  with  a 
distinct  pale  yellow  cap,  and  smooth  dent.  Its  ability  to  resist  Leaf  Blight 
was  well  marked  in  each  district.  This  variety  has  yielded  consistently  for  a 
number  of  years,  and  can  be  recommended  for  planting  early  to  inid-season  on 
the  coast. 

Gold  Standard  Leaminq  matures  earlier  than  Leaming,  and  produces  a 
similar  grain,  except  for  the  colour,  which,  as  the  name  implies,  is  golden. 
Other  characteristics  are  practically  identical,  but  throughout  its  yielding- 
qualities  are  not  so  markad  as  Leaming,  and  it  is  susceptible  to  Leaf  Blight. 

Red  Leaming. — This  variety  was  tested  at  Tinonee,  and  is  similar  in  growth 
to  Leaming,  except  that  the  grain  is  a  dark  red  colour,  and  the  cap  not  quite 
so  pronounced.  Leaming  tends  to  revert  to  the  Red  Leaming  type,  but  this 
should  not  be  encouraged,  and  in  selection  the  very  dark  colour  is  eliminated 
as  much  as  possible. 

Golden  Beauty,  a  local  variety  from  the  Manning  River,  is  worthy  of 
further  trial  on  the  coast.  It  is  a  medium  to  early  or  mid-season  variety, 
a  tall  grower,  average  height  12  feet,  with  fine  stems,  and  a  small  percentage 
of  suckers.  The  characteristic  long  thin  ears  mostly  droop  at  maturity,  and 
are  protected  with  good  husk  covering.  They  are  carried  on  the  stalk  6  feet 
high.  The  grain  is  dark  yellow  to  pale  golden  in  colour,  plump,  thick,  and 
firmly  held  on  the  thin  core.  This  variety  withstood  the  attacks  of  Leaf 
Blight,  and  outyielded  all  other  varieties  at  Tinonee. 
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Golden  Nugget. — The  outstanding  feature  of  this  variety  was  its  remark- 
able ability  to  withstand  the  attacks  of  Leaf  Blight  during  the  past  season  ; 
at  each  centre  Golden  Nugget  wa^  practically  iuimune.  It  is  a  medium 
maturer  (a  little  later  than  Learning),  tall  grower,  average  height  13  feet, 
with  com[)aratively  fine  stems,  carrying  medium-sized  ears,  a  large  percentage 
of  which  droop  at  maturity.  The  husk  covering  is  excellent,  and  the  ears 
are  carried  5  feet  high  on  the  stalks.  The  grain  is  bright  golden  in  colour, 
with  a  high  percentage  of  horny  endosperm,  which  in  many  cases  (especially 
in  grains  at  the  tip  of  the  ear)  covers  the  cap  of  the  grain,  resembling  the  flint 
type  of  maize.  The  shelling  percentage  is  84,  and  the  grain  is  packed  on  a 
medium-sized  core.  This  variety  is  recommended  for  grain,  main  or  late  sowing. 

Boone  County  White  ranks  as  mid-season  in  order  of  maturity  ;  grows 
10  to  12  feet  in  height,  with  fairly  coarse  stalks,  cax-rying  ears  6  feet  from  the 
ground,  which  droop  at  maturity.  The  husk  covering  appears  to  be  a  little 
weak,  and  during  the  past  season  allowed  the  earworm  {Chloridea  obsoleta) 
and  other  insect  pests  to  enter  freely.  The  ears  are  short,  cylindrical,  and 
well  packed  with  creamy  white  grain,  having  a  small  cap,  and  pronounced  dent 
inclined  to  be  pinched.  This  vai-iety  gave  satisfactory  yields  at  Tinonee  and 
Paterson,  but  disappointing  i-esults  followed  at  Comboyne  on  light-textured 
soil.  It  is  liable  to  the  attack  of  Leaf  Blight.  The  shelling  percentage  was 
^5.       This  variety  is  worthy  of  further  trial  on  different  classes  of  soil. 

Beid's  Yellow  Dent  has  been  given  extensive  trials  in  farmers'  experi- 
ment plots  for  a  number  of  years,  and  although  it  produces  ears  of  excellent 
uniformity  and  trueness  to  type,  the  yields  as  a  whole  have  been  unsatisfac- 
tory. It  is  a  medium  early  maturer,  with  slender  stalks,  each  carrying  on 
an  avei-age  two  ears,  which  droop  at  maturity.  It  has  a  tendency  to  sucker  • 
grows  9  feet  in  height,  with  the  ears  5  feet  from  the  ground.  The  husk 
covering  is  weak.  The  grain  is  bright  golden  in  colour,  narrow,  with  a 
slightly  pinched  dent.     The  shelling  percentage  at  one  centre  was  83. 

ISilvermine. — A  medium  early  maturer  (4|  months)  ;  grows  to  a  height  of 
7  to  8  feet,  with  slender  stalks,  each  carrying,  on  an  average,  two  ears  about 
4  feet  from  the  ground.  The  ears  droop  at  maturity,  and  are  protected  with 
a  good  husk  covering.  The  grain  is  thin,  narrow,  and  creamy  white  in  colour, 
with  a  rough  dent,  having  the  upper  extremity  projecting  as  a  beak.  The 
^rain  is  well  packed  and  tight  on  the  core.  This  variety,  although  yielding 
well  at  Tinonee,  completely  failed  at  Yarramalong,  and  gave  poor  yields  at 
Comboyne.  It,  however,  sufifered  from  the  eflfects  of  Leaf  Blight  in  the  last 
two  mentioned  centres.  The  shelling  percentage  at  one  centre  was  83.  At 
Comboyne,  acclimatised  local  seed,  planted  three  weeks  earlier,  gave  an 
increased  yield  of  36J-  bushels  per  acre  above  the  introduced,  and  a  shelling 
percentage  of  86. 

Goldmine. — This  variety  matures  a  little  later  than  .Silvermine,  and  its 
habit  of  growth  is  somewhat  similar.  The  grain  is  narrow,  deep,  and  golden 
in  colour,  with  the  characteristic  pinched  dent,  the  upper  extremity  of  which 
overlaps  considerably.  The  ears  are  medium  in  size,  and  shell  86  per  cent, 
of  grain  to  core.  This  variety  is  subject  to  the  attack  of  Leaf  Blight,  having 
completely  failed  at  Yari'amalong. 
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Potchef Strom  Pearl  is  a  medium  late  maturer,  good  blight  resister,  tall 
grower,  averaging  12  to  13  feet  in  height,  with  coarse  stems,  carrying  large 
ears,  which  mostly  remain  upright  at  maturity,  situated  about  6  feet  high  on 
the  stalk.  The  shelling  percentage  averaged  84.  The  grain  is  broad,  white 
in  colour,  with  a  smooth  dent.  It  j'ielded  comparatively  well,  and  will  be 
given  further  trial. 

Giant  White. — On  the  alluvial  soils  of  Tinonee  and  Paterson  this  variety 
yielded  satisfactorily,  and  also  gave  a  comparatively  fair  yield  at  Yarramalong. 
It  is  a  medium  late  to  mid-season  variety,  a  tall  grower,  with  comparatively 
fine  stems,  few  suckers,  and  short  stout  ears,  remaining  upright  at  maturity, 
and  carried  6  feet  high  on  the  stalk.  The  husk  covering  is  good,  and  at  each 
centre  on  trial  its  freedom  from  Leaf  Blight  was  well  marked.  The  grain 
is  white  in  colour,  with  a  cream  cap,  medium  deptli,  packed  tightly  on  the 
cob,  which  is  filled  well,  both  butts  and  tips.  The  dent  is  pinched,  and  the 
shelling  percentage  averaged  86.  This  variety  is  recommended  for  early 
sowing  on  the  Manning  River  soils  of  moderate  fertility. 

Craig  Mitchell. — This  variety  was  on  crial  at  Paterson,  and  it  promises  to 
yield  well  on  the  alluvial  soils.  It  is  a  tall  grower,  with  coarse  stems, 
carrying  large  cylindrical  ears,  remaining  upright  at  maturity,  with  fair  husk 
covering,  and  it  matures  a  little  later  than  Boone  County  White.  The  ear? 
are  situated  about  5  feet  high  on  the  stalk.  The  grain  is  large,  broad,  white 
in  colour,  with  a  smooth  dent.  Its  ability  to  withstand  Leaf  Blight  was  well 
marked,  and  it  is  no  doubt  worthy  of  further  trial. 

Eureka  matures  slightly  earlier  than  Golden  Beauty,  and  produces  fine 
stems  12  feet  in  height,  single  medium-sized  drooping  ears,  poorly  covered, 
4i  feet  high  on  the  stalk.  The  grain  is  bright  yellow  to  golden  in  colour, 
medium  depth,  with  slight  dent.  The  shelling  percentage  is  low,  only  74 
being  obtained,  but  it  is  worthy  of  further  trial  as  the  yield  indicates. 

Hickory  King. — This  well-known  variety  gave  low  yields  at  Comboyne 
and  Yarramalong.  It  is  medium  early,  producing  tine  stalks  and  medium- 
sized  narrow  ears,  which  di'oop  well  at  maturity.  The  husk  covering  is 
inclined  to  be  weak.  Leaf  Blight  affected  this  variety  to  a  large  degree,  and 
the  earworm  found  no  ditficulty  in  making  an  entry.  The  grain  is  broad, 
shallow,  pearl  white  in  colour,  and  shells  85  per  cent,  to  core.  Other 
varieties  are  undoubtedly  more  suitable  on  some  classes  of  soils,  but  Hickory 
King  has  a  reputation  for  yielding  on  soils  of  weak  fertility  and  upland 
positions,  and  can  be  recommended  for  sowing  under  these  circumstances. 

Funk's  Yellow  Dent  is  a  medium  early  maturing  variety,  producing  short 
stalks,  carrying  drooping  ears,  with  rather  weak  husk  covering.  The  grain 
is  short,  plump,  dark  amber  in  colour,  with  a  small  pale  yellow  cap  and 
slightly  rough  dent.  The  shelling  percentage  was  80.  The  yield  was 
disappointing,  but  it  resisted  blight  fairly  well,  and  will  be  given  further  trial 
at  Comboyne. 

Early  Yellow  Dent. — This  variety  was  the  earliest  maturer  under  trial,  and 
grew  only  6  feet  in  height,  having  medium  thick  stems,  carrying  upright  short 
ears,  with  fairly  good  husk  covering.     The  grain  is   plump,  shallow,  and  pale 
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amber  in  colour,  with  a  small  cap.      Ii  was  noticed  that  Fusariuin  sp.   (Dry 
Rot)  was  prevalent  in  the   grain,  and  Leaf   Blight    had    lowered   the   yield. 
The  shelling  percentage  was  82. 

Large  Yellotu  Horsetooth. — A  local  variety  under  trial  at  Tinonee  gave  fair 
results.     It  is  a  medium  late  maturer,  tall  grower,  with  characteristics  some- 
what similar  to  Palecap  Horsetooth.      Its  yielding  qualities  are  fair,  and  it  is 
worthy  of  further  trial  for  grain  and  green  fodder. 

White  Horsetooth. — Another  local  variety  under  trial  at  Tinonee  ;   yielded 
very  satisfactoi'ily,  and  is  worthy  of  further  trial.     The  grain  is  white,  long, 
and  thin,  with  a  decided  pinched  dent.     Other  characteristics  are  similar  to 
Palecap  Horsetootli. 

Fertiliser  Trials. 
Manurial  tests  were  carried  out  in  conjunction  with  the  variety  trials  at 
three  centres,  viz.,  Tinonee,  Comboyne,  and  Yarramalong.      In  calculating  the 
returns,  maize  was  valued  at  5s,  per  bushel,  and  the  fertilisers  as  follows  :  — 
s.    d.  s.    d. 

Superphosphate...     5     0  per  cwt.       Nitrate  of  Soda  ...         ...         22     0  per  cwt. 

P7...         ...         ...     7     6         ,,  Sulpbateof  Potash  (pre-war  price)  17     6         ,. 

Bone-dust  ...     8     6         ,,  VVelliugton  Rock  Phosphate    ...       f)     0         ,. 

The  fertilisers  were  spread  in  the  rows  at  seeding  time,  except  in  the  ease 
of  nitrate  of  soda,  which  was  applied  as  a  top-dressing  six  weeks  after  plant, 
ing.  The  results  obtained  from  the  use  of  P7  (equal  parts  of  superphosphate 
and  bone-dust)  were  most  satisfactory  at  Comboyne  and  Yarramalong,  whilst 
at  Tinonee  a  financial  loss  occurred.  In  each  instance  it  was  noted  that  with 
the  application  of  fertilisers,  and  consequent  sturdy  growth,  the  damaging 
effect  of  Leaf  Blight  was  felt  to  a  much  less  degree.  This  was  most  noticeable 
at  Comboyne  and  Yarramalong. 

Tinonee  Plot. 

The  results  obtained  last  season  from  the  use  of  phosphates  give  evidence 
that  the  soils  of  the  Manning  were  not  deficient  in  phosphoric  acid.  It  is 
worthy  of  note,  however,  that  a  top-dressing  of  \  cwt.  of  nitrate  of  soda  per 
acre  gave  an  increased  yield  of  Vl\  bushels  per  aci'e  over  the  unmanured 
plot,  and  also  that  manured  with  superphosphate  at  the  rate  of  2  cwt.  per 
acre.  Although  P7  gave  an  increased  yield  of  \\  bushels  per  acre,  it  was  a 
financial  loss,  for  the  extra  yield  failed  to  cover  the  cost  of  manure. 

Tablr  II. — Showing  Results  of  Manurial  Trial  at  Tinonee,  1917-18. 


Plot. 


Manure  per  a^ro. 


Yieia 
per  acre. 


Cost  of 
Manure. 


Value  of  Increase, 
less  cost  of  manure. 


2  cwt.  Saperphosphate,  an  1  \  cwt 
Nitrate  of  Soda  (t<>p-dressitig). 
2  cwt.  P7  mixture 

2  cwt.  Snperpho-<phate 

3  cwt.  Wellington  Rock  Phosphate 
No  nunure 


Bushels.  £    s      d. 

87^  110 


76i 
75 

72i 

75 


0  1.5  0 
0  10  0 
0  1.-)     0 


£     s.    d. 
2     1     6 

(— )  0  8  9 
(-)  0  10  0 
(-)     1     7     6 


( — )  Sinnities  loss. 

Improved  Yellow  Dent  was  the  variety  used. 
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Comboyne  Plot. 

The  friable  volcanic  soil  at  this  centre  responded  well  to  the  application  of 
fertilisers,  and  the  early  growth  of  manured  plots  atrs  much  more  healthy 
and  vigorous  than  of  the  others.  The  manured  plots  grew  2  feet  taller,  and 
gave  greater  yields.  A  special  mixture,  consisting  of  six  parts  superphosphate, 
two  parts  bone-dust,  and  two  parts  sulphate  of  potash,,  was  given  a  trial,  but 
did  not  compare  favourably  with  either  superphosphate  or  P7. 


Table  III. 


-Showing  Results  of  Manurial  Trial  at 
Comboyne,  1917-18. 


Manure  per  acre. 


Yield 
per  acre. 


Cost 

of 

Manure. 


2  cwt.  P7  Mixture 
2  cwt.  Superphosphate 
2  cwt.  Special  Mixture 
No  manure 


Bushels. 

41 
87 

aog 


£  s. 
0  15 
0  10 
0  16 


Value  of 

Increase,  less  cost 

of  manure. 


£    s.     d. 
2  10     0 
2     1     3 
0  14  10 


Leaming  was  the  variety  used. 

Yarramalong  Plot. 

The  r«^sults  obtained  during  the  past  season  from  the  application  of 
phosphatic  fertilisers  on  the  light-textured  soils  at  this  centre,  are  very 
promising.  Superphosphate  and  P7  both  gave  a  marked  increase  in  yield, 
and  proved  remarkably  profitable.  The  effect  of  manure  was  most  apparent 
during  early  growth ;  but  throughout  the  growing  period  a  striking  contrast 
was  revealed  on  comparing  the  manured  and  unmanured  plots.  Included  in 
the  trials  was  a  plot  of  Improved  Yellow  Dent,  sown  with  stud  seed,  and 
manured  with  2  cwt.  superphosphate  per  acre,  compared  with  bulk  seed 
manured  in  the  same  way.  The  stud  heed  demonstrated  its  superiority  in 
growth,  and  gave  an  increased  yield  of  5|  bushels  per  acre,  or  an  increase  in 
value  of  £1  8s.  9d.  per  acre. 


Table  IV. — Showing  Results  of  Manurial  Trial  at  Yarramalong, 

1917-18. 


Manure  per  acre. 


I  Yield 

j        per  acre. 


Value  of 

Increase,  lesa  cost 

of  manure. 


2  cwt.  P7  Mixture         

2  cwt.  Superphosphate 

2  cwt.  Superpho.sphate  (Stud  seed) 

No  manure 


£    s.  d. 

2    0  0 

1  7  6 

2  11  3 


Improved  Yellow  Dent  was  used. 
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Trials  of  Some  Imported  Wheats^ 


J.  T.  PRIDHAM,  Plant  Breeder. 

In  addition  to  those  varieties  of  wheat  that  are  recommended  by  the  Depart- 
ment, and  to  those  that  are  the  subject  of  special  work  in  connection  with 
cross  breeding  and  selection,  a  considerable  number  of  varieties,  known  to  be 
doing  well  in  other  countries,  are  imported  from  time  to  time,  and  tested  on 
the  different  experiment  farms  in  the  State,  in  order  that  their  possibilities 
under  our  conditions  may  be  known.  Various  factors  make  it  nece.ssary  for 
these  tests  to  be  conducted  for  more  than  one  or  two  yeais,  and  sometimes 
the  trials  run  into  several  years  before  it  can  be  determined  that  a  %  ariety  is 
likely  or  unlikely  to  be  suitable  to  our  conditions.  The  following  paragraphs 
refer  to  some  of  the  numerous  wheats  that  have  been  under  trial  in  recent 
years. 

Huron. — This  is  a  vigorous  growing,  rather  late  ripening  variety,  the  result 
of  a  cross  between  Ladoga  and  White  Fife,  made  in  Canada.  It  has  light 
brown  ears  provided  with  awns.  Huron  has  been  grown  for  the  last  three 
years  at  the  Cowra  Women's  Training  Farm,  and  is  found  to  mature  too  late 
for  the  district.  At  the  Wagga,  Bathurst,  and  Glen  Innes  Experiment 
Farms  it  was  grown  in  1910  and  in  191  7.  At  Glen  Innes  it  was  favourably 
reported  on,  but  was  found  to  be  too  late  for  Wagga,  and  somewhat  late  for 
Bathurst.  The  grain  is  medium  hard,  and  the  awns,  or  beards,  are  not  in 
favour  with  most  farmers. 

Prelude  is  also  a  Canadian  wheat,  believed  to  be  a  cross  between  an  Indian 
variety  and  Fife.  The  straw  is  weak,  short,  supple,  and  slender.  The  ears 
are  white  and  awned.  It  is  a  very  early  wheat,  and  rather  too  short  for  liay. 
Prelude  has  been  grown  at  Cowra  Farm  for  the  last  four  years,  at  Wagga 
Farm  for  three  years,  at  Bathurst  and  Glen  Innes  Farms  for  two  years,  and 
it  is  also  being  tried  at  Hawkesbury  Agricultural  College.  In  none  of 
tliose  localities  have  the  yields  been  sufficiently  promising  to  justify  our 
recommending  the  variety. 

Dawson's  Golden  Chaff  is  a  bfown-eared  bf-ardless  wheat,  known  in 
America  as  a  "  soft  white  winter  "  variety.  It  is  one  of  the  weak-flour  class, 
and  is  very  liable  to  rust  with  us.  It  was  grown  by  Mr.  Farrer  in  1900,  and 
afterwards  at  Cowra  in  the  years  1910,  1912,  1916,  and  1917.  It  was  also 
grown  at  Wagga  and  Bathurst  Experiment  Farms  in  1916  and  1917,  and  at 
Glen  Innes  in  1916.  The  wheat  matured  too  late  at  these  farms,  and  was 
found  to  be  too  subject  to  rust. 

Kharkov,  also  spelt  Karkov  or  Kharkof,  is  known  in  America  as  a  "  hard  red 
winter  "  wheat.  It  originateii  in  Russia,  but  is  largely  grown  in  America 
to-day.  The  variety  is  apparently  identical  with  Turkey  or  Turkey  Red 
wheat.     Kharkov  stands  at  medium  height,  with  somewhat  slender  straw  and 
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white  ears,  with  faiily  fine  awns.  It  was  grown  in  earlier  years  by  Mr.  Farrer, 
and  in  1909,  1910,  and  1912  at  Cowra,  in  1910  and  1911  at  Glen  Innes,  in 
1911  and  1916  at  Hawkesbury  Agricultural  College,  and  in  1911  at  Bathurst. 
It  is  too  late  for  these  localities,  ripening  at  the  same  time  as  Fife,  which  it 
rather  resembles. 

Df fiance. — This  is  a  rather  late  ripening  wheat  ;  it  is  a  crossbred,  produced 
by  Professor  Blount,  of  America,  and  it  is  very  closely  related  to  Blount's 
Lambrigg.  Defiance  is  grown  in  Southern  California,  but  with  us  it  is  apt 
to  wither  at  the  tip  of  the  ear  when  the  hot  weather  comes.  The  ear  is 
awnless  and  white.  The  variety  was  grown  at  Cowra  for  seven  years  up  to 
1917,  and  at  Bathurst  and  Glen  Innes  Farms  in  1911  and  1916,  being  found 
too  late  in  average  seasons. 

Jimmer. — This  is  a  very  distinct  species  of  wheat,  with  almost  solid  straw. 
The  ear  is  strongly  bearded  in  the  black-eared  type,  but  the  awns  are  not  so 
stout  in  the  white-eaied  variety,  which  is  usually  grown.  Emmer  stools 
hea^ily,  and  matures  very  late.  The  grain  is  extremely  hard  to  thresh. 
Emuier  was  grown  many  years  ago  at  Lambrigg  b^'  Mr.  Fanner,  in  1912  and 
1916  at  Cowra,  in  1916  and  1917  at  Glen  Innes,  and  in  1916  also  at  Hawkes- 
bury Agricultural  College,  Bathurst  and  Wagga  Farms  ;  last  year  it  was 
tried  at  Grafton.  It  is  only  of  use  for  grazing  purposes  or  soiling,  but  its 
slowness  of  growth  renders  it  unsuitable  for  this,  except  in  the  coldest 
localities. 

Fretes  is  said  to  have  originated  in  Russia,  and  is  grown  in  Algeria  and 
America.  It  is  of  the  soft  grain  class,  with  awns  and  white  ears.  The  straw 
has  a  purple  tint,  and  is  very  subject  to  rust  and  mildew.  Since  Mr.  Farrer's 
time  it  was  grown  at  Cowra  in  1910,  and  has  been  sown  there  again  this 
season,  At  the  Bathurst  and  Wagga  Farms  it  was  grown  in  1910,  and  at 
the  Nyngan  Fai'm  in  1911.  We  cannot  recommend  it  for  any  particular 
purpose. 

Projio  is  a  white-eared  variety  of  the  soft  flour  class,  with  awns.  Its 
yielding  qualities  have  not  been  such  as  to  warrant  our  recommending  it,  and 
at  Glen  Innes  it  is  subject  to  frosting.  Propo  was  grown  in  recent  years  at 
Cowra  in  each  season  from  1910  to  191-1  inclusive,  at  Glen  Innes  and  Wagga 
Farms  in  1910  and  1911,  and  at  Nyngan  Farm  in  1911. 

Dreadnought. — This  is  a  European  variety,  grown  in  France  and  England, 
with  awnless  white  ears  and  brownish  grain.  It  ripens  very  late,  and  is 
subject  to  rust.  It  is  a  very  heavy  yielding  wheat  in  a  district  provided  with 
a  cool,  long  growing  season  and  good  raiulall.  The  flour  is  low  in  strength, 
with  an  inferior  colour,  but  it  would  do  for  blending.  It  was  grown  at  Cowra 
in  1911-1914  inclusive,  at  Hawkesbury  Agricultural  College  and  Wagga, 
Bathurst,  Nyngan,  and  Glen  Innes  Farms  in  1911. 

Sensation,  also  grown  in  France  and  P]ngland,  has  white  ears  with  an  awn 

or  two  at  the  tip  only.      Sensation  stools  heavily,  maturing  too  late  for  any 

but  the  colder  districts.      It  yields  an  excellent  flour  of  the  medium   strong 

Uss.     In   1910,    1911,    1912,  and    1913  it   was  grown  at    Cowi-a,  and  at 
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Bathur.st  every  j'ear  since  191 1.  At  the  latter  farm  it  resemV>les  Cleveland, 
though  it  does  not  equal  that  variety,  in  yield,  except  in  a  particularly 
favourable  season.  It  was  tried  at  Hawkesbury  Agricultural  College  and 
Wagga,  Nyngan,  and  Glen  Innes  Farms  in  1911,  but  did  not  give  a  good 
account  of  itself,  being  rather  liable  t'o  rust. 

Any  introduced  variety  is  given  three  years'  trial  before  it  is  discarded. 
Varieties  which,  from  their  behaviour  at  Cowra,  are  judgeJ  as  reasonably 
likely  to  succeed  at  any  given  experiment  farm,  are  grown  for  three  seasons 
at  that  farm.  It  does  not  require  expert  judgment  to  decide,  for  instance, 
that  a  very  heavy  stooling  wheat  is  not  suitable  for  the  Wagga  district,  or 
that  it  is  not  practicable  to  continue  with  a  rust-liable  sort  in  a  district  liable 
to  the  disease. 


Trial  of  Sudan  Grass.* 

Grafton  Experiment  Fa  km,  1L;17-I8. 


E.  GOLLEDGE,   Experimentalist. 

An  area  of  \  acre  was  sown  with  Sudan  grass  during  the  past  season  at  this 
Farm  for  the  purpose  of — (1)  plant  and  seed  selection;  (2)  suppl3Mng  the 
growing  demand  for  seed  ;  (.3)  obtaining  additional  information. 

The  site  chosen  was  portion  of  No.  8  paddock,  situate!  on  the  banks  of 
Alumy  Creek.  It  is  an  alluvial  deposit,  about  6  inches  deep  in  this  section, 
with  a  clay  subsoil. 

A  renovating  crop  of  field  peas  was  ploughed  under  some  months  prior  to 
sowing,  and  the  hind  allowed  to  fallow.  The  soil  was  well  cultivated,  being 
twice  ploughed  and  harrowed,  and  finally  rolled  and  disc-cultivatad. 

Sowing  took  place  on  the  4th  October,  1917,  in  a  well-prepared  seed-bed; 
8  lb.  of  seed  per  acre  was  sown.  The  method  adopted  was  to  open  up  shallow 
furrows  3  feet  apart  with  a  mouldboard  plough,  into  which  the  seed  was 
dropped  l»y  hand,  and  then  cover  with  a  light  plough  and  harrow  down.  No 
fertilisers  were  used. 

Seventy-six  points  of  rain  fell  during  the  day  following  sowing,  which, 
coupled  with  a  fine  seed-bed,  ensured  a  good  germination. 

The  plot  came  up  xevy  evenly,  and  was  well  established  on  tlie  advent  of 
November,  with  its  11^  inches  of  rain.  Such  a  precipitation  in  one  month 
completeljT^  waterlogged  the  soil,  but  it  made  no  difference  to  the  rapid  growth 
of  the  grass.  The  plot  was  in  full  flower  towards  the  end  of  December. 
Stooling  was  good.  The  stems,  on  the  whole,  were  fine,  but  the  size  was 
determined  to  a  certain  extent  by  the  thickness  of  the  "stand."     Where  it 

*  This  report  su[jplenients  the  informatiou  on  this  grass  coutaiaed  in  the  ISeptember 

issue  of  the  Aijri cultural  Gazette. — Ed. 
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was  heavy  they  were  not  much  thicker  than  a  paspalum  stalk,  but  were  twice 
and  even  three  times  as  thick  where  the  germination  was  thinner.  A  con- 
siderable number  of  plants  had  thick  stalks  of  the  sorghum  type,  the  result 
of  crossing,  which  was  conspicuous  throughout  the  plot.  The  leaves  were 
fairly  abundant,  long,  and  narrow. 

The  rainfall  for  the  growing  period  was  : —  ' 

Points.  Points. 

October,     1917  (from  4th)        264  March,   1918      415 

November,   „       l.lril  April,       „  291 

December,    „       387  May,         , 216 

January,     1918 690  

February,     ,,      171  Total    3,585 

The  first  growth  was  cut  on  the  15th  January,  1918,  when  the  plot  was 
8  feet  high,  the  second  growth  being  allowed  to  mature  seed  ;  by  only 
harvesting  seed  from  the  second  cutting,  a  strong  hereditary  tendency  to 
second  growth  is  developed.  It  would  have  been  desirable  in  obtaining  the 
weight  of  the  second  growth,  to  have  cut  about  a  fortnight  earlier,  as  the  plot 
had  already  commenced  to  form  seed,  but  rain  fell  almost  daily  during 
January. 

When  harvesting,  two  average  rows  from  the  middle  of  the  plot  were 
weighed,  giving  707  lb.  from  an  area  of  359  x  9  links,  or  about  ,J^  acre. 
The  yield  works  out  at  the  rate  of  9  tons  1 5  cwt.  2  qrs.  2 1  lb.  of  green  fodder 
per  acre,  a  highly  satisfactory  performance.  The  second  crop,  on  a  conserva- 
tive estimate,  would  have  given  a  further  3  tons  per  acre. 

The  crop  cured  nicely  in  three  days,  with  a  mean  maximum  temperature 
of  87 '5  in  the  shade.  No  difficulty  should  therefore  be  experienced  in  con- 
verting it  into  hay,  for  which  purpose  it  seems  admirably  adapted. 

When  dry  it  was  placed  in  an  agistment  paddock,  and  all  horses  readily  ate 
it  ;  not  a  stalk  was  left  after  a  few  days,  although  there  was  an  abundance 
of  green  succulent  pasture  grasses  at  the  time.  It  has  a  sweet  taste,  but  not 
to  the  same  extent  as  the  saccharine  sorghums. 

The  second  growth  came  along  satisfactorily,  the  young  dormant  shoots, 
which  were  just  showing  at  time  of  cutting,  making  good  headway.  A  height 
of  5  feet  was  reached  ;  but  it  was  now  late  in  the  season, and  the  seed  ripened 
very  irregularly,  only  33  lb.  of  prime  heavy  seed  bemg  harvested.  Leaf 
blight  detracted  from  the  appearance  of  the  second  crop. 

The  heavy  rains  of  November  badly  comjiacted  the  ground,  so  much  so  that 
cultivators  were  useless.  The  behaviour  of  the  second  crop — which  started 
off  under  these  conditions,  as  well  as  receiving  considerably  below  the  average 
rainfall  for  February — was  satisfactory.  Under  ordinary  conditions  an  even 
higher  return  can  be  expected. 

In  reviewing  these  results,  four  points  stand  out  prominently: — (1)  It  is 
hardy  ;  (2)  it  is  relished  by  stock  when  made  into  hay  ;  (3)  it  is  quickly  made 
into  hay  ;  (4)  it  is  a  heavy  cropper. 

As  a  green  fodder  for  this  district  it  is  outclassed  by  maize  and  sorghums, 
but  as  a  palatable,  nutritious,  coarse  hay  for  feeding  to  stock  in  winter 
months,  it  appears  to  have  great  possibilities. 
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Studies  in  ^^  Black  Disease/^ 

A  Braxy-like  Disease  of  Sheep. 

[Continued  from  page  662.] 


SYDNEY  DODD,  D.V.Sc,  F.R.C.V.S.,  Veterinary  Research  Laboratory, 
University,  Sj'dney. 

Lesions. 

The  writer  has  had  opportunity  of  making  over  100  post-mortem  exam- 
inations of  sheep  dead  from  Black  disease,  in  addition  to  a  number  incom- 
plete on  account  of  putrefaction.  Thirty  were  held  immediately  after 
death,  the  animals  being  allowed  to  die  naturally,  or  being  killed.  In  this, 
as  in  many  other  diseases  of  the  sheep,  post-mortem  decomposition  sets  in 
very  rapidly,  and  consequently,  unless  the  autopsy  be  held  very  soon  after 
death,  the  true  nature  of  the  lesions  may  be  obscured  by  post-mortem 
changes. 

Many  writers  upon  this  and  allied  diseases  of  the  sheep  lay  stress  upon 
the  fact  that  decomposition  sets  in  rapidly  after  death.  It  is  a  question 
whether  undue  emphasis  has  not  been  placed  upon  this  fact.  In  view  of  the 
thick  covering  of  wool,  which  maintains  the  body  temperature  for  some 
time  after  death  even  on  a  cold  day,  one  would  expect  rapid  post-mortem 
invasion  of  bacteria  in  the  unopened  carcase  of  the  sheep  and  consequent 
putrefaction. 

In  a  typical  case  of  the  disease,  the  fairly  constant  post-mortem  appear- 
ances are  as  follows : — Engorgement  of  the  subcutaneous  vessels ;  distension 
of  the  pericardial  sac  by  a  straw-coloured,  clear,  odourless  fluid,  which  soon 
coagulates  after  death  into  a  soft  gelatinous  mass;  a  similar  liquid,  but 
less  constant  in  its  presence  and  more  variable  in  amount,  may  be  found  in 
the  pleural  or  peritoneal  cavities,  that  in  the  latter  often  being  slightly 
turbid;  subendocardial  haemorrhages  are  commonly  present  in  the  left 
ventricle,  much  less  frequently  in  the  right  ventricle  or  upon  the  epi- 
cardium;  there  is  no  very  pronounced  change  in  the  lungs;  the  lymphatic 
glands  generally  are  swollen,  (edematous,  and  congested,  the  changes  being 
most  marked  in  those  of  the  thorax  and  abdomen ;  the  kidneys  and  liver  are 
congested,  the  latter  often  presenting  haemorrhagic  or  necrotic  areas  of 
varying  size  up  to  an  inch  in  diameter  (the  latter,  however,  is  an  unusual 
size);  the  spleen  is  normal  in  size  and  consistence;  the  rumen,  reticulum, 
and  omasum  are  normal  in  appearance. 

Abomasum  or  Fourth  Stomach. — In  one  or  two  reports  upon  Black  dis- 
ease it  is  stated  that  the  fourth  stomach  is  inflamed  in  patches.  If  it  is 
meant  that  an  inflammatory  condition  of  the  abomasum  is  a  constant 
feature  in  this  disease,  then  that  has  not  been  the  writer's  experience.  In 
quite  a  considerable  proportion  of  cases  examined  immediately  after  death. 
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the  abomasum  has  appeared  normal.  Occasionally,  however,  a  patchy  con- 
gestion of  the  mucous  membrane  around  or  near  the  pyloric  orifice  was 
encountered.  The  areas  were  irregular,  and  averaged  about  an  inch  in 
diameter.  Ko  necrosis  of  this  viscus  has  been  observed,  but  recently  on 
two  occasions  superficial  erosions  or  ulceration  of  the  mucosa  of  the 
abomasum  have  been  seen,  the  erosions — one  in  each  case — being  about  1  inch 
X  \  inch  in  area  and  having  clear-cut  margins.  Very  occasionally  one  may 
find  punctiform  hs-morrhages  scattered  over  the  surface  of  the  mucous  mem- 
brane, which  latter  may  be  oedematous. 

Small  Intestines. — The  most  constant  and  pronounced  changes  in  the 
alimentary  tract  appear  in  the  small  intestines.  Very  few  cases  have  been 
seen  without  some  alterations  here.  There  may  be  either  an  intense  con- 
gestion of  the  mucosa,  or  a  hsemorrhagic  inflammation.  On  rare  occa- 
sions actual  blood  has  been  found  in  the  lumen  of  the  bowel.  The  sub- 
mucosa  is  often  (Edematous.  The  changes  are  most  pronounced  in  the 
duodenum  and  ileum,  the  intervening  portion,  the  jejunum,  being  less 
markedly  affected. 

The  large  intestines  are,  as  a  rule,  normal  in  appearance. 

No  muscular  lesions  have  been  observed  in  those  cases  where  examina- 
tion was  made  directly  after  death,  except  the  presence  occasionally  of.  a 
clear,  straw-coloured,  intermuscular  exudate  in  the  floor  of  the  abdomen  or 
elsewhere. 

As  already  mentioned,  unless  the  examination  be  made  soon  after  death, 
post-mortem  changes  will  be  added  to  the  picture,  and  may  be  mistaken  for 
ante-mortem  lesions,  e.g.,  the  exudates  may  be  quite  turbid  in  appearance, 
especially  that  in  the  peritoneum.  Various  tissues  and  exudates  may  be 
blood-stained  owing  to  haemolysis.  The  kidneys  may  be  more  or  less 
softened.  (Very  little  importance  can  be  attached  to  the  consistency  of  the 
sheep's  kidneys  unless  the  autopsy  has  been  held  soon  after  death,  especially 
in  warm  weather,  as  post-mortem  softening  of  these  organs  proceeds  very 
rapidly,  and  in  a  few  hours  they  may  be  a  pultaceous  mass.)  Gas  may  be 
evolved  in  the  heart  chambers  by  the  action  of  cadaver  bacteria. 

The  description  of  the  symptoms,  post-mortem  appearances,  &c.,  are  based 
upon  the  writer's  observations  of  sheep  seen  ill,  and  which  were  autopsied 
immediately  after  they  had  been  killed  or  had  died  naturally,  during  the 
seasons  1915,  1916. 

Towards  the  end  of  May,  1914,  the  writer  was  invited  by  Mr.  S.  D. 
Symons,  M.K.C.V.S.,  Chief  Inspector  of  Stock,  to  undertake  investigations 
into  the  etiology  of  Black  disease.  Work  was  soon  commenced,  and  con- 
tinued during  the  seasons  1915  and  1916,  although  considerably  interrupted 
in  1915  by  absence  on  military  duties. 

In  1914  the  Black  disease  season  was  approaching  its  end  when  the  work 
was  begun,  and  although  the  mortality  over  a  large  area  had  been  heavy,  no 
sick  animals  could  be  found,  in  spite  of  the  watching  from  daylight  to  dark 
of  some  thousands  of  sheep.  Eive  animals  were,  however,  found  dead  in 
the  early  morning  on  various   days,   although  on  inspection   of  the  flocks 
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overuigiit  no  signs  of  illness  had  been  detected.  Tlie  nights  were  cold, 
heavy  hoar  frost  covering  the  paddocks  till  well  after  sunrise.  The  animals 
could  have  been  dead  onlj"^  a  few  hours  at  the  most  when  discovered,  as  their 
bodies  were  quite  warm. 

Pipettes  were  filled  with  blood  and  exudates  from  the  various  animals 
for  subsequent  experimental  work,  and  portions  of  organs,  '&c.,  were  taken 
for  microscopical  examination.  Also,  six  sheep  were  inoculated  on  the 
station  where  the  deaths  had  occurred,  with  various  materials  from  the  dead 
animals.     All  of  them  succumbed  as  the  result. 

Inoculation  and  Feeding  Experiments 

With  various  materials,  e.g.,  blood,  exudates,  liver,  kidney,  ttc,  from  the 
six  sheep  found  dead  of  Black  disease,  and  from  the  animals  inoculated  in 
the  field  from  these  natural  cases,  and  also  muscle  in  the  exi)erimentally 
infected  cases,  104  inocvilation  and  feeding  experiments  were  performed, 
viz.,  forty-three  inoculation  and  feeding  experiments  upon  sheep,  forty-four 
inoculation  experiments  upon  guinea-pigs,  and  seventeen  upon  rabbits.  (The 
above  includes  experiments  with  various  organisms  isolated  from  the  different 
materials.)     A  summary  of  the  results  of  the  foregoing  is  as  follows: — 

Sheep. — Five  feeding  experiments  with  mashed-up  viscera  of  animals 
dead  of  the  naturally  acquired  disease.     Kesult — negative. 

Two  feeding  experiments  with  minced  muscle  from  the  local  lesions  of 
sheep  dead  as  the  result  of  experimental  inoculation.  The  contents  of  the 
stomachs  of  the  two  sheep  were  neutralised  before  the  muscle  was  admin- 
istered.   Result — negative. 

Thirty-three  inoculation  experiments  with  blood,  exudates,  emulsions  of 
organs,  &c.,  or  cultures  of  org'anisms  obtained  from  cases  of  Black  disease, 
either  direct  or  after  animal  passage. 

Of  these  inoculations,  eight  terminated  fatally,  and  twenty-five  were  en- 
tirely negative  or  resulted  in  a  local  lesion  with  slight  systemic  disturbance. 

Three  sheep  were  fed  daily  for  over  a  week  with  young  cultures  of  various 
organisms  isolated  from  natural  or  experimental  cases,  the  contents  of  the 
stomach  being  neutralised  just  beforehand  on  each  occasion.  Result- 
negative. 

Guinea-pigs. — All  of  the  forty-four  experiments  were  subcutaneous  inocu- 
lations into  various  parts  of  the  body  with  materials  and  cultures  derived 
from  sources  similar  to  those  in  the  case  of  the  sheep.  Twenty-five  of  these 
inoculations  were  fatal,  while  nineteen  were  either  (luite  negative  or 
resulted  in  a  local  lesion  only. 

Eahhits. — In  these  cases  also  the  experiments  were  all  in  the  form  of 
subcutaneous  inoculations  with  similar  materials  as  above.  Six  inoculations 
resulted  in  death,  and  eleven  were  negative. 

In  some  of  the  foregoing  inoculation  experiments  witli  bacteria  isolated 
from  various  cases,  lactic  acid  was  added  to  the  inoculation  fluid. 

Intra-peritoneal  injections  of  emulsions  or  cultures  Avas  not  performed,  as 
it  was  recognised  that  such  would  only  result  in  a  heavy  mortality  of  the 
experimental  animals,  without  any  corresponding  benefit. 
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To  give  a  detailed  account  of  all  the  foregoing  experiments  would  be 
tedious,  and,  furthermore,  apparently  unnecessary,  as  it  will  be  seen  that 
the  writer  does  not  consider  he  has  satisfactorily  demonstrated  that  he  had 
produced  with  any  of  the  organisms,  fluids,  &c.,  experimented  with,  a  con- 
dition resembling  in  all  respects  that  of  natural  Black  disease. 

It  is  desired  here,  when  comparing  the  autopsies  of  experimental  animals 
with  those  dead  from  the  naturally  acquired  disease,  detailed  in  this  part 
of  the  article,  to  strongly  point  out  that,  in  1914,  in  each  case  the  latter  had 
been  found  dead,  i.e.,  the  inoculation  materials  were  not  taken  at  the  time 
of  or  immediately  after  death  in  the  iirst  instance;  and  that  also  during 
1914,  when  the  bulk  of  this  preliminary  work  was  performed,  the  writer 
had  not  been  able  to  examine  an  animal  during  life,  or  immediately  after 
death,  when  affected  with  Black  disease.  So  that  the  extent  to  which 
post-mortem  changes  might  have  masked  the  original  lesions  was  then 
unlaiown. 

Summary  of  Results  obtained  in  1914. 

The  subcutaneous  inoculation  of  heart  blood  from  sheep  found  dead  of 
Black  disease  resulted  in  death,  as  also  did  the  inoculation  of  peritoneal 
fluid  obtained  in  a  similar  manner.  The  principal  post-mortem  lesions  in 
these  experimental  cases  appeared  to  be  more  of  a  malignant  oedema  type 
than  of  Black  disease. 

Feeding  experiments  with  minced-up  abomasum,  intestines,  liver,  kidneys, 
&c.,  were  negative. 

Two  main  types  of  bacilli,  both  anaerobes,  were  isolated  from  the  sheep 
found  dead,  viz.,  (1)  Braxy  type,  (2)  malignant  oedema  type. 

Inoculation  experiments,  par-enterally,  into  sheep  of  the  bacillus  of  the 
braxy  type,  which  was  isolated  from  the  sheep  found  dead  of  Black  disease, 
had  various  results.  Sometimes  death,  but  more  frequently  only  a  local 
lesion  with  slight  systematic  disturbance  followed. 

Feeding  experiments  on  sheep  with  various  bacilli  isolated  were  negative. 
With  guinea-pigs,  subcutaneous  inoculation  of  the  braxy  type  of  bacillus  in 
young  cultures  in  doses  of  01  to  05  c.c.  was  invariably  fatal  within  twenty 
hours,  often  within  sixteen  hours.  With  smaller  doses  (005  c.c.)  death 
might  be  delayed  a  few  hours. 

In  a  number  of  the  fatal  inoculations  of  guinea-pigs  no  cultures  were 
made,  as  death  had  occurred  an  unknown,  although  short,  poriod  before 
discovery  in  the  morning,  and  obvious  post-mortem  changes  had  already 
occurred. 

The  total  number  of  experiments  performed  include  those  conducted  with 
all  the  various  species  of  organisms  which  were,  on  experiment,  found  to  be 
non-pathogenic,  or  whose  effects  were  such  as  to  indicate  that  they  were 
merely  cadaver  bacilli. 

Remarks. 

The  principal  result  of  the  work  performed  during  1914  was  the  isolation 
of  an  organism  of  the  braxy  type,  morphologically  and  culturally,  which 
was  fatal  when  inoculated  subcutaneously  in  small  doses  into  guinea-pigs. 
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but  not  to  rabbits.  Administered  in  the  same  way  to  sheep,  it  was  at  times 
fatal,  at  others  not.  It  was  noted  that  in  these  experiments  the  fatal  cases 
presented  a  picture  rather  more  approaching  that  of  malignant  oedema  than 
that  of  naturally  occurring  Black  disease.  Administration  of  the  organism 
by  the  mouth  in  large  and  daily  doses  to  sheep  produced  no  evident  result. 

A  bacillus  of  the  malignant  oedema  type  was  also  isolated  and  experi- 
mented with,  but  accumulated  evidence  indicated  that  it,  in  all  probability, 
was  not  the  cause  of  Black  disease. 

A  number  of  other  species  of  organisms  were  isolated,  both  aerobes  and 
anaerobes,  but  were  evidently  all  post-mortem  invaders. 

Reasoning  superficially,  and  ignoring  certain  evidence,  one  might  have 
arrived  at  the  conclusion  that  one  had  succeeded  in  demonstrating  the 
cause  of  Black  disease,  and  that  if  not  identical  with  the  braxy  bacillus,  it 
at  least  belonged  to  the  same  group;  but  the  weak  spot,  and  a  serious  one 
in  the  train  of  evidence,  was  the  fact  that  the  organism  experimented  with 
had  been  isolated  from  animals  found  dead.  It  had  not  been  proved  that 
any  one  of  the  various  bacteria,  including  the  braxy  type  of  bacillus,  was 
present,  either  in  the  blood,  exudates,  tissues,  &c.,  of  Black  disease  sheep 
before  the  death  of  the  animals.  Consequently,  no  matter  how  far  the 
work  progressed  on  the  lines  being  carried  out,  there  would  always  be  the 
objection  that  there  was  no  conclusive  proof  that  the  organism  isolated  was 
the  cause  of  the  disease,  but  that,  on  the  other  hand,  it  might  be  merely 
one  of  the  so-called  "  cadaver  bacteria." 

The  plan  of  the  experimental  work  carried  out  in  1914  was  considerably 
influenced  by  the  work  done  on  Braxy  and  allied  diseases  in  Europe,  in- 
cluding Great  Britain,  Victoria  (Australia),  &c. ;  and  although  the  weakness 
of  one's  position  in  having  to  work  with  the  kind  of  material  then  available 
was  fully  realised  from  the  beginning,  yet  experiments  were  carried  out 
fairly  extensively  in  order  to  see  whether,  after  all,  one  could  reconcile  one's 
doubts  and  conclusions  with  the  results  of  other  workers  on  Braxy  and  its 
allies.  Unfortunately,  however,  in  the  great  majority  of  cases  that  I  am 
cognisant  of,  the  same  objection  holds  good  with  regard  to  their  conclusions 
as  might  be  urged  against  accepting  any  of  those  based  upon  the  work 
hitherto  conducted  upon  Black  disease,  viz.,  that  their  organisms  were 
obtained  from  sheep  that  had  been  found  dead,  no  matter  how  recent  the 
death  appeared  to  be.  In  going  through  the  available  literature  upon  the 
subject,  it  appears  that  no  one  had  quite  satisfactorily  eliminated  the  doubt 
that  the  organism  isolated  in  the  various  instances,  although  highly  patho- 
genic upon  par-enteral  injection,  was,  after  all,  either  an  agonal  or  a  post- 
mortem invader  from  the  alimentary  tract. 

Post-mortem  invasion  of  the  blood,  exudates,  and  organs  of  the  carcase 
of  a  sheep  by  bacteria  from  the  intestines  is  very  rapid,  and  agonal  invasion 
by  bacteria  having  the  same  origin  may,  and  sometimes  does,  occur.  Fur- 
thermore, ante-mortem  invasion  of  the  blood  or  liver  by  organisms  having 
the  same  origin  takes  place  occasionally.  It  is  well  known  too,  that  there 
are  a  number  of  the  so-called  "  cadaver  bacilli,"  many  of  them  anaerobes. 
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laormally  resident  in  the  alimentary  tract,  where  they  apparently  are  harm- 
less, which  when  injected  subcutaneously  in  small  amount  in  pure  culture 
will  produce  serious  systematic  disturbances,  and  frequently  death;  and  in 
such  pure  cultures  the  odour  of  putrefaction  often  associated  with  these 
organisms  is  frequently  not  evident. 

It  will  thus  be  seen  that  before  allocating  any  special  role  to  an  anaerobic 
bacillus  isolated  from  sheep  found  dead,  one  has  to  take  into  consideration 
a  number  of  other  factors  beside  those  that  the  organism  was  isolated,  no 
matter  with  what  care  and  skill,  from  such  an  animal,  and  that  it  caused 
death  upon  par-enteral  inoculation  of  certain  animals.  It  is  this  aspect  of 
the  question  that  qviite  a  number  of  writers  upon  Braxy  and  allied  diseases 
in  sheep  appear  not  to  have  taken  seriously  enough  into  consideration. 

In  the  investigations  conducted  by  the  writer,  the  mere  fact  that  one- 
had  isolated  a  certain  organism  which,  upon  subcutaneous  inoculation,, 
caused  death,  with  a  certain  train  of  lesions,  was  not  in  itself  sufficient  to- 
prove  that  the  particular  organism  was  the  cause  of  the  disease  under 
investigation,  even  though  it  agreed  with  the  findings  and  conclusions  of 
workers  elsewhere. 

As  a  consequence  of  the  research  work  carried  out,  it  was  concluded  that 
no  results  of  scientific  value  could  be  obtained  regarding  the  cause  of  Black 
disease  in  working  with  material  from  animals  found  dead,  no  matter  how 
recent  the  death  appeared  to  be;  but  that  such  materials,  e.g.,  blood,  exu- 
dates, portions  of  organs,  &c.,  should  be  obtained  from  sheep  seen  alive,  and 
taken  immediately  the  animal  had  been  killed  or  had  died  naturally.  By 
this  means  the  doubt  as  to  whether  the  particular  organism,  if  any,  isolated 
was  responsible  for  the  disease  or  was  only  a  "'  cadaver  bacillus  "  would  be 
largely  eliminated,  although,  perhaps,  in  some  instances  not  entirely. 

It  was  not  possible  to  carry  out  the  new  plan  of  operations  that  year,  as 
the  Black  disease  season  of  1914  on  the  sheep  station  whence  the  materials 
were  obtained  was  practically  over  when  the  work  was  originated. 

[To  be  continued.) 


rARTURITION    OF    FaRM    AnIMALS. 

A  TuGGERAH  correspondent  writes  : — 

In  the  Agricultural  Gazette  of  2n(l  June,  191.S,  you  published  very  vahiable  informa- 
tion on  the  "Parturition  of  Farm  Animals." 

At  that  time  cattle  were  not  considered  by  the  general  farmer  as  valuable  beasts, 
and  springers  were  invariably  turned  out  into  the  bush  paddocks  to  take  their  chance. 

Now,  however,  the  position  has  changed,  and  the  cow  and  calf  have  become  a 
valuable  asset  to  the  farmer,  but  it  is  surprising  the  lack  of  knowledge  the  average  man 
amongst  stock  possesses  when  abnormal  conditions  occur  in  parturition. 

I  would  suggest  that  you  republish  this  information  at  an  early  date  in  your  valuable 
journal,  together  with  any  further  knowledge  available,  as  1  am  sure  it  would  be 
appreciated  by  all  dairymen,  stock-owners,  and  farmers  throughout  the  State. 

The  demands  upon  the  space  in  the  Gazi'Ue  prevent  republication  of  the 
article  in  question,  but  any  reader  can  obtain  a  reprint  without  charge  by 
applying  to  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney,  for  Miscellaneous  Publication  No.  1,648,  "Parturition  of  Farm 
Animals." 
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Feeding  Stalls  for  Cows. 


C.   PEDERSEN,   Dairy  Instructor. 

Inquirip:s  liave  frequently  been  made  to  the  Dairy  Branch  for  information 
regarding  the  best  way  to  buikl  cow  feeding  stalls,  and  the  attached  plan  has 
been  prepared  as  a  guide  to  those  intending  to  erect  such  stalls.  Judging 
by  the  number  of  inquiries,  there  is  evidently  a  desire  on  the  part  of  dairy- 
men to  go  in  more  for  hand-feeding  than  has  been  done  in  the  past. 

The  feeding  (not  grazing)  of  dairy  stock  must  appeal  to  dairymen  with 
increasing  force,  as  dry  spells  from  time  to  time  lessen  the  fairly  large 
factory  cheque  ;  but  apart  from  this,  it  should  be  known  that  to  breed  dairy 
stock  successfully,  the  stock — -dam  and  sire — should  be  in  a  proper  physical 


C/^OSS  SECTION  SHOW/NG  MANGERS  Si  PART/T/ONd 

Fig.  1. 

condition  at  all  times.  This  is  hardly  j)ossible  under  our  very  changeable 
climatic  conditions  ;  lience  the  necessity  for  making  proper  provision  to  feed 
and  care  for  the  dairy  herd  has  a  double  significance,  because  it  not  onlv 
means  breeding  a  better  class  of  dairy  stock  with  a  low  percentage  of  losses, 
but  a  larger  and  more  regular  supply  of  raw  material  (milk  or  cream)  to  the 
factory. 

A  question  that  arises  when  arrangements  for  feeding  in  stalls  are  being 
considered,  is,  "  Can  the  milking  be  done  there  also  % "     To  feed  in  one  place 
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and  milk  in  anotlier  duplicates  the  work,  and,  perhaps  for  that  reason,  many 
have  refrained  from  the  use  of  stalls.  Unless  the  stalls  are  so  constructed 
that  they  can  be  kept  as  clean  as  the  bails,  milking  cannot  be  done  there. 
If,  however,  stalls  are  so  constructed  that  they  can  be  and  are  kept  clean, 
there  is  no  reason  why  the  milking  cannot  be  done  there  also — provided  that 
no  dust  is  raised  when  the  food  rations  are  handled.  To  prevent  this  the 
feed  should  be  well  damped  and  mixed  before  being  brought  into  the  stalls. 
Unless  the  risk  of  contaminating  milk  through  dust  arising  from  this  cause 
can  be  eliminated,  it  is  not  advisable  to  milk  cows  in  the  shed  in  which  they 
are  fed. 

The  accompanying  plan  (Fig.  2)  is  prepared  as 
a  guide  only,  and  may  be  altered  to  suit  indi- 
vidual cases  and  local  conditions.  The  choice  of 
material  used  in  the  erection  may  be  left  to  the 
dairyman,  with  the  exception  of  the  floor.  This 
must  be  hard  and  impervious  to  moisture,  and 
should  be  of  concrete,  though  the  floor  in  the  feeding 
passage  can  be  made  of  bricks  if  so  desired. 

The  manger  can  be  made  of  plain  galvanized 
iron  half-round.  (See  Fig.  1.)  The  outer  side 
should  be  a  little  higher  than  the  inner  side  ; 
the    inner    side  should  be  bent   over  and  nailed 


\- 


to  the  3  inch  x  2  inch  rafter  let  into  the  uprights, 
the  outside  being  bent  over  a  5  inch  x  1  inch 
board,  and  nailed  to  same.  The  board  should  be 
supported  by  a  3  inch  x  3  inch  post  set  in  the 
concrete  or  bricks,  and  cut  in  1  inch  for  the  board 
to  be  nailed  to ;  a  post  every  1 0  feet  should  be 
sufiicient  for  the  purpose.  A  single  trough  may 
be  made  for  each  cow  if  preferred,  but  this  stjde 
would  be  more  costly ;  a  plain  manger  is  con- 
sidered preferable.  The  feeding  passage  is  8  feet 
wide,  which  allows  for  a  good-sized  trolley  truck, 
and  ample  room  for  handling  feed. 

The  style  of  pax'tition  between  individual  cows 

depends  on    the  manner  in  which    they  are  tied  ^ 

up.     A  bar  is    suggested   (see  Fig.   3),    made  of  

|-inch  round  ix'on,  bolted  to  the  3  inch  x  2  inch 
rafter  (let  into  the  uprights)  in  the  middle  of  the 
stall.      A  strap  round  the  neck,  a  bit  of  chain  and 

a  3-inch  ring  on  the  bar  will  give  fhe  animal  all  the  fi-eedom  she  requires  to 
reach  any  part  of  the  manger  Ijelonging  to  her,  and  allow  her  to  lie  down  as 
well.  Being  tied  up  in  the  middle  of  the  stall,  only  a  small  partition,  if  any, 
is  required  as  per  sketch.  To  fix  this,  cut  and  let  into  posts  a  3  inch  x  2  inch 
hardwood  bracket,  and  cover  same  with  boards.  Two  doors  in  each  side  of 
the  shed  would  be  an  advantage,  as  it  would  allow  the  cows  to  find  their 
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stalls  readily.  This  would  also  facilitate  the  removal  of  manure,  as  a  horse 
and  cart  could  be  backed  up  to  the  open  doors,  and  tlie  manure  at  once 
carted  away. 

It  is  necessary  for  a  shed  of  this  kind  to  have  plenty  of  water  for  hosing- 
down  purposes,  and  a  tank  could  be  erected,  as  marked  on  ground  plan, 
unless  water  is  otherwise  provided  for.  The  drains  should  be  large  enough 
to  allow  a  large  broom  and  shovel  to  be  used  with  freedom.  They  should 
have  a  good  fall  and  a  smooth  surface,  the  top  edges  being  well  rounded  off. 


A  Convenient  Method  of  Hand-feeding  Lambs. 

During  August  an  interesting  case  came  under  notice  on  Mr.  H.  A.  Wright's 
run  at  Bickham.  Owing  to  a  shortage  of  feed  it  became  necessary  to  hand- 
feed  ewes  and  lambs,  but  it  was  found  that  under  this  treatment  the  mortality 
in  lambs  was  heavy.  The  lambs  were  therefore  taken  from  the  ewes 
altogether  at  th^  age  of  from  six  to  eight  weeks,  the  ewes  being  fed  separately 
on  lucerne  hay,  and  doing  well.  The  lambs,  numbering  225,  were  yarded 
right  away  from  the  ewes  ia  a  small  paddock,  and  fed  twice  a  day  on  boiled 
corn  and  dry  bran,  and  when  I  saw  them  they  looked  remarkably  well.  The 
lambs  had  no  milk.  The  ration  was  one  kerosene  tin  full  of  boiled  corn  and 
two  of  bi'an  for  each  feed.  They  were  fed  in  a  neat  trough,  36  yards  long, 
made  of  corn-sacks  cut  the  long  way,  sewn  together  and  stretched  tightly  cm 
two  No.  8  wires,  to  form  a  trough,  with  two  wires  on  each  side  above  the 
trough  to  prevent  the  lambs  climbing  into  the  feed.  Some  little  difficulty 
was  experienced  in  getting  them  to  take  the  feed,  and  the  loss  for  the  first 
few  days  was  heavy,  being  about  10  per  cent,  but  after  that  the  loss  was  not 
more  than  1  per  cent. — C.  Brooks,  Inspector  of  Stock,  Scone. 


A  convenient  method  of  hEnd-feeding  lambs  at  Mr.  H.  A.  Wright's  station  at  Bickham 
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Value  of  Silage  for  Dairy  Cows* 

Results  at  Glen  Innes  Experiment  Faiim. 


E.   H.  GENNYS,  Manager,   (ilen  Innes  Experiment  Farm. 

Silage  is  a  gieat  standby  and  insurance,  not  only  against  diminution  of 
the  products  of  dairy  cows  in  lean  periods,  but  against  the  loss  of  valuable 
milkers  themselves  and  of  their  potential  progeny.  Unfortunately  it  is  the 
best  milkers  that  suffer  most,  for  the  exhaustion  of  the  system  in  periods  of 
heavy  lactation  untits  them  foi'  hardship,  and  when  pastures  and  green 
crops  are  again  available  they  are  unable  to  n)ake  the  best  use  of  them  at 
once  because  theh'  bodies  have  first  to  be  built  up  to  normal  strength. 

Although  it  is  true  that  a  good  butter-fat  tester  is  born — not  made  by 
feeding — it  has  been  observed  on  this  Farm  that  a  typical  dairy  cow  has 
tested  higher  when  she  came  in  fat  after  a  good  spell  tlian  when  she  came  in 
with  only  moderate  condition  after  calving.  The  best  dairy  cow  is  not  the 
animal  that  can  maintain  her  body  weight  on  scant  innutritious  stuff,  but 
one  that  possesses  a  capacious  stomach  that  can  digest  large  quantities  of 
food  from  which  to  produce  milk.  The  dairy  cow  must  have  some  bulky 
class  of  fodder  ;  and  if  a  cheap  succulent  one  can  be  obtained  that,  with  a 
little  dry  coarse  roughage  and  a  concentrated  food,  readily  makes  a  balanced 
ration,  then  requirements  for  keeping  the  inilk  supply  at  a  fair  level  have 
been  met.  Silage  answers  these  purposes  well,  being  inexpensive,  palatable, 
and  nutritious. 

For  hay-making  good  weather  conditions  are  quite  necessary  ;  but  when 
ensiling  a  crop — or  even  weeds — a  farmer  is  lai-gely  independent  of 
the  weather,  and  sometimes  the  product  is  benefited  by  the  addition  of 
moisture.  Some  of  the  best  silage  produced  on  this  Farm  has  quite  lately 
been  opened  up  after  three  years,  and  like  good  wine,  it  appears  to  have 
improved  with  age.  Silage  acts  as  a  laxative  when  other  foods  without  it  or 
its  equivalent  often  produce  constipation.  It  should  not  be  fed  sparingly  to 
milking  cows  once  their  systems  have  become  accustomed  to  it,  which  should 
Toe  in  a  few  days.  It  should  be  given  in  bulk  at  the  rate  of  30  lb.  to  40  lb. 
per  cow  per  day,  and  should  form  the  nucleus  to  which  other  foods  are  only 
added  to  complete  the  ration.  To  dry  cows  it  can  be  fed  by  itself,  but  it  is 
all  the  better  with  a  little  straw  chaff,  or  failing  that  an  old  straw  stack  to 
pull  at.  Nothing,  perhaps,  helps  the  digestive  organs  of  cattle  more  than 
plenty  of  chewing  material,  and  in  silage  we  have  something  that  assists  the 
gastric  juices  to  exercise  their  best  functions  in  dry  and  cold  periods. 

It  is  not  argued  that  silage  is  equal  to  sweet  green  pastures  and  green  fodder 
crops ;  but  if  it  can  materially  help  to  keep  the  milk  flow  at  a  good  level  in 
times  when  both  milk  and  butter  are  dear,  and  still  maintain  the  stock  fit 
and  well,  then  it  should  have  a  permanent  place  on  all  dairy  farms  of  any^ 
^size.     On  the  Tablelands,  too,  where  for  practically  five  niontiis  of  the  year 
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there  is  little  or  no  grass  for  cattle  at  a  time  when  good  prices  prevail  for 
dairy  products,  it  is  valuable  indeed.  Winter  calves,  too,  can  be  reared 
when  skim-milk  is  plentiful,  and  are  ready  to  wean  when  the  young  grasses 
are  available  in  the  spring.  It  is  worth  remembering  that  calves  reared  in 
winter  are  less  prone  to  disease  than  those  reared  in  summer.  Anything 
that  tends  to  prevent  losses  in  stock  and  their  products  should  be  well 
considered,  for  it  is  obvious  that  dairying  rests  on  a  surer  basis  where  plenty 
of  fodder  is  conserved. 

Several  writers  state  that  silage  should  not  be  fed  to  young  service  bulls,, 
and  this  has  been  confirmed  here  in  one  case.  It  is  excellent  for  keeping  ewea 
in  health  for  lambing,  and  for  the  production  of  milk  when  pastures  are 
dried  up.  It  may  be  used  soon  after  packing  in  the  silo,  but  is  better  if 
it  can  be  kept  for,  say,  two  months  before  use.  No  weights  are  used  here  to 
compress  the  silage,  but  when  finishing  filling  the  silo,  damp  straw  cut  up 
and  trodden  may  be  put  on  top  by  the  blower  with  good  effect. 

May  to  September  inclusive  are  genei-ally  considered  the  hardest  for  cattle 
on  the  Northern  Tablelands,  and  the  figures  below  give  practical  illustration 
of  the  value  of  this  rough  fodder.  The  quantity  of  each  food  supplied  during 
those  months  for  three  years,  the  milk  and  butter  per  month  produced 
therefrom,  and  also  the  rainfall  for  each  period  are  shown.  The  conditions 
in  the  first  two  years  cannot  be  said  to  have  been  unfavourable  as  winters 
go  here,  but  frosts  always  dry  up  tlie  natural  pastures  very  much  and  leave 
little  of  a  succulent  nature  for  cattle.  The  last  period  mentioned  has  been 
decidedly  one  of  the  worst,  if  not  the  worst,  recorded  for  the  district,  with  only 
■470  points  of  rain  for  the  five  months  ;  it  is  specially  to  be  noted  not  only 
for  its  lack  of  rain  but  for  the  extraordinary  number  of  frosts  in  succession. 
It  will  be  seen  that  the  avei'age  per  cow  for  September  is  more  than  half  a 
pound  of  butter  better  than  in  May,  although  the  drought  was  so  continuous 
and  severe.  It  might  be  mentioned  that  two  of  the  cows  that  were  dried 
off  in  September  had  been  milking  for  twelve  months  and  fourteen  months 
respectively.  An  aged  cow  named  Barberry  was  fed  for  about  a  month 
before  calving  with  straw  and  silage,  and  when  she  came  into  milk  in  July 
she  received  10  lb.  straw  chaff,  30  lb.  silage,  and  6  lb.  bran  per  day ;  her 
production  on  that  ration  was  actually  951  lb.  milk,  yielding  44*5  lb.  butter 
per  month  for  July,  August  and  September. 

The  following  table  shows  the  average  quantity  of  fodder  supplied  per  cow 
per  day  in  the  periods  May  to  September  (inclusive)  in  the  three  years  : — 


1916. 

1917. 

1918. 

lb 

lb. 

lb. 

Silage         

40 

33 

30 

Bran 

4 

74 

6 

CliafF          

6 

Hi 

10 

The  above  quantities  were  divided   into  two  parts  for  the  morning  and 
evening  feeds. 
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Rainfall  for  the  three  periods  : 

May  

June  ... 

July 

August 
September     ... 

Total 1,245  983  470 

It  might  be  stated  that  the  April  fall  in  the  winter  of  1918  was  only 
12  points. 

The  following  table  shows  the  average  quantity  of  milk  and  butter  for 
each  cow  for  the  months  in  each  period,  May,  1916,  being  omitted,  as  in  that 
month  the  cows  were  fed  on  a  green  fodder  crop  and  not  on  silage. 


1916. 

1917. 

I'jlS. 

Points. 

Poiuts. 

Points 

115 

54 

40 

..       355 

153 

26 

..       308 

147 

71 

..       317 

157 

262 

150 

472 

71 

1916. 

1917. 

1918. 

Milk. 

Butter. 

Milk. 

Butter. 

Milk. 

Butter. 

lb. 

lb. 

11). 

lb. 

lb. 

lb. 

May     

639-85 

31-71 

487-50 

24-40 

June    ... 

749-40 

34  94 

609-75 

34-96 

381-91 

17-31 

July     

558-46 

27-81 

633-66 

30-21 

667-94 

34-87 

August 

590-53 

28-21 

677  40 

34  09 

619-8.-, 

-29-81 

September 

597-96 

26-02 

688-77 

30-26 

577-45 

24-96 

Wote. — In  June,  1918,  the  average  per  cow  was  low  owing  to  no  fresh 
cows  coming  in,  whilst  in  the  following  month  of  July  there  was  a  sharp 
increase  on  account  of  an  unusual  number  of  cows  calving. 


"  Elephant  "  Grass  at  Macksville. 

Mr.  Wm  Gow,  of  Craig  Rossie,  Macksville,  in  further  reporting  on  this 
fodder  crop  on  20th  September,  1918,  states  that  the  winter  there  was  a  most 
severe  one — one  of  the  coldest  within  the  memory  of  the  oldest  inhabitant. 
Although  this  bleached  the  leaves  of  the  Elephant  grass,  and  caused  a  great 
many  of  them  to  fall  off,  still  when  chaffed  the  stems  were  quite  green  and 
juicy,  and  the  horse  and  cows  ate  the  fodder  greedily. 

When  the  stalks  get  old  the  stock  do  not  care  much  for  it,  but  when  it  is 
chaffed  they  are  very  fond  of  it,  and  he  is  quite  satisfied  that  it  is  a  milk 
producer,  unlike  the  "cow  cane." 

He  advi.ses  that  it  should  be  planted  on  the  highest  ground  available, 
where  it  is  less  likely  to  be  cut  down  with  the  frost. 

It  makes  good,  sweet-smelling  hay  if  cut  when  about  3  or  4  feet  high.  It 
is  a  very  valuable  fodder  to  grow  for  chaffing  for  all  kinds  of  stock  during 
the  winter  months  when  feed  is  scarce,  but  unless  cut  when  young  and  made 
into  hay  it  is  too  coarse  for  stock. 

He  prefers  it  to  "  cow  cane,"  and  is  planting  a  lot  of  it  this  year. 
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Farmers^  Experiment  Plots* 

Potato  Experiments,  1917-18. 


Southern  Districts. 


H.  C.  STENING,  Inspector  of  Agriculture. 

During  the  season  1917-18,  potato  experiments  were  conducted  at  three 
centres  m  the  southern  districts.  The  following  are  the  names  and  addresses 
of  the  farmers  who  co-operated  with  the  Department  in  carrying  out  the 
experiments : — 

J.  G.  Downie,  Wolseley  Park. 

H.  and  R.  Heinecke,  Tumbarumba. 

E.  M.  Herring,  "  Sheen,"  Batlow. 

Tlie  experiments  comprised  a  variety  trial,  a  fertiliser  test,  and  a  s])acing 
test  at  each  locality. 

On  the  whole  the  season  in  the  southern  districts  was  a  favourable  one  for 
potato-growing.  The  fallows  were  well  supplied  with  moisture  when  planting- 
was  begun  at  Batlow  on  20th  Noveml)er,  and  immediately  succeeding 
planting,  rain  fell  for  four  days,  ST-t  points  being  registered.  It  is  largely 
attributable  to  the  continuous  rains  sabsequent  to  planting,  that  the  germina- 
tion at  Batlow  was  unsatisfactory.  The  planting  of  the  plots  at  Tumbarumba 
was  delayed  until  29th  November,  and  a  much  better  germination  resulted. 

A  dry  spell  was  experienced  during  the  early  part  of  February,  which 
caused  the  crops  to  wilt,  and  there  was  much  apprehension  in  i-egard  to  the 
prospects  of  the  crops.  Fortunately  the  situation  was  saved  by  a  good  fall 
of  rain  on  20th  February,  but  the  yields  of  the  early  maturing  varieties^ 
which  were  at  a  more  advanced  stage  of  growth,  evidently  suffered  as  the 
result  of  insufficient  moisture  at  this  period.  The  distribution  of  the  rainfall 
during  the  growing  period  is  shown  in  Table  A. 

Table  A. — Showing  Rainfall  during  G>'owing  Period. 


Month. 

Tumbarumba. 

Wolseley  Park. 

Batlow. 

1917. 

Points. 

Points. 

Points. 

November    ... 

6* 

374t 

December    ... 

244 

129 

295 

1918. 

January 

224 

256 

246 

February 

288 

26S 

239 

March 

539 

449 

425 

Total            

1,.S01 

1,097 

1,579 

*  From  -igth  November. 


t  From  20th  November. 
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Otherwise  the  season  was  most  favourable,  frosts  holding  off  till  well  into 
winter.  It  is  quite  the  usual  experience  for  the  crops  in  these  distiit-ts  to 
be  cut  l)v  frost  towards  the  end  of  Mai'ch. 

The  growing  crops  at  Batlow  were  severely  attacked  by  Potato  Moth, 
which  checked  the  growth  of  the  crops,  and  seriously  reduced  the  yields.  As 
the  crops  were  well  hilled,  the  tubers  escaped  much  damage. 

Soil  and  Cultural  Notes. 

2^uinbarumbn . — The  soil  was  a  chocolate  loam  of  l^asaltic  origin,  which  was 
cropped  for  the  first  time.  It  was  ploughed  5  inches  deep  and  harrowed  in 
the  middle  of  September  ;  cross-ploughed  8  inches  depp  and  harrowed  in  the 
middle  of  November.  Planting  took  place  on  29th  November,  the  sets  being 
placed  4  inches  deep  and  18  inches  apart,  in  rows  2^  feet  apart.  The  land 
was  harrowed  after  planting,  and  the  growing  crops  were  intercultivated  and 
slightly  hilled. 

Wiiheley  Park. — The  soil  was  a  red  loam  of  slate  derivation  which  had  not 
been  cropped  previou.sly.  It  was  ploughed  8  inches  deep  on  24th  July  and 
harrowed  ;  disced  6  inches  on  20th  September  and  harrowed ;  ploughed,  ami 
the  seed  planted  5  inches  deep  on  1st  December,  the  sets  being  placed 
18  inches  apart  in  rows  2^  feet  apart.  The  land  was  harrowed  after  planting 
and  the  growing  crops  intercultivated  and  hilled  slightly.  The  tubers  were 
affected  with  Potato  Scab. 

Batlntv. — ^The  soil  was  a  basaltic  loam,  which  had  been  cropped  with 
potatoes  two  years  previously.  The  land  was  ploughed  and  harrowed  the 
first  week  in  October,  cross-ploughed  and  harrowed  on  23rd  October  ;  ploughed 
and  the  seed  planted  -5  inches  deep  on  20th  November,  the  sets  being  placed 
18  inches  apart  in  rows  2^  feet  a|)art.  After  planting  the  land  was  harrowed, 
and  the  growing  crops  were  intertilled  and  well  hilled.  There  was  a  large 
percentage  of  misses,  attributable  to  continuous  rains  subsequent  to  planting. 
Moth  attack  seriously  affected  the  yields. 

Table  B. — Showing  Results  of  Variety  Trials,  (manured 
with  2  cwt.  Superphosphate  per  acre.) 


Variety. 


Tumbarumba. 


Wolseley  Park. 


tons 

cwt. 

tons 

cwt. 

tons  cwt 

Factor           

14 

5 

10 

0 

5     10 

Surprise        

14 

16 

9 

6 

Up-to-Date ... 

14 

4 

8 

19 

4       4 

Coronation 

14 

14 

7 

5 

4     12 

Manhattan  ... 

12 

3 

4 

15 

3     18 

Carman  No.  1          

9 

If) 

4 

7 

3       9 

Queen  of  the  Valley 

6 

13 

4 

1 

3     13 

Early  Manistee      

8 

7 

1 

17 

2       5 

The  yields  obtained  from  the  plots  at  Tumbarumba  were  exceptionally 
heavy,  those  resulting  from  the  plots  comprising  the  raanurial  experiment  and 
spacing  test  being  considerably  higher  than   those   of   the  variety  trial,  and 
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constituting  a  record  for  the  experiment  plots.  The  production  of  tubers 
was  so  great  that  some  were  exposed  above  the  surface  of  the  soil  and 
damaged  by  frost.  The  yield  of  10  tons  at  Wolseley  Park  is  the  best  yet 
obtained  from  the  plots  on  the  slate  soils  of  that  district.  At  Batlow  the 
yields  suffered  as  ihe  result  of  poor  germination  and  moth  attack. 

Details  of  Varieties. 

The  highest  average  yield  was  returned  by  Factor,  which  was  tested  for 
the  first  time  on  the  experiment  plots.  It  was  top-yielder  at  Wolseley  Park 
and  Batlow,  and  was  1 1  cwt.  short  of  the  top  yield  at  Tumbarumba.  It  is  a 
white-skinned  variety,  of  very  vigorous  growth. 

Surjyrise  was  tested  at  Tumbarumba  and  Wolseley  Park,  being  the  heaviest 
yielder  at  the  former  centre,  and  second  best  at  the  latter.  Evidently  the 
season  suited  it,  for  the  results  during  the  two  previous  years  were  not  very 
satisfactory.  This  variety  is  remarkable  for  the  fewness  of  tubers  of  un- 
marketable size  produced  ;  in  fact,  there  is  a  tendency  towards  the  production 
of  very  large  tubers  that  are  hollow  in  the  centre.  To  overcome  this,  the  sets 
should  be  planted  no  more  than  15  inches  apait,  which  will  result  in  heavier 
yields  of  better  quality  being  produced. 

Up-to-Date  has  consistently  returned  satisfactory  yields  on  the  experiment 
plots  in  the  south.     It  has  a  white  skin,  with  few  and  shallow  eyes. 

Coronation  upholds  its  reputation  as  the  most  consistent  yielder  for  these 
districts.  At  Tumbarumba  it  was  only  2  cwt  short  of  the  top  yield,  and  at 
Batlow  it  was  second  heaviest. 

The  yields  of  the  early  maturing  varieties  Early  Manistee  and  Gorman 
No.  1,  are  disappointing  when  compared  with  those  of  these  varieties  in 
previous  years.  The  low  yields  on  this  occasion,  however,  are  attributable  to 
the  dry  spell  in  February. 

Manhattan  has  performed  better  than  in  previous  years,  and  is  deserving 
of  further  trial. 

Queen  of  the  Valley  has  returned  very  unsatisfactory  yields  in  comparison 
with  other  late  maturing  varieties,  not  only  on  this  occasion  but  also  in 
previous  trials.  There  are  also  complaints  regarding  its  culinary  qualities, 
and  as  far  as  these  districts  are  concerned  it  may  well  be  discarded. 

Manorial  Experiments, 
Fertiliser  tests   were  carried  out   in  each  locality,  Coronation  being  the 
variety  used  for  the  purpose.     In  each  case  one  plot  was  planted  without 
manure,  and  others  received  applications  of  fertiliser  as  follows  : — 

3  cwt.  per  acre   P7  mixture,  consisting  of  \\  cwt.  superphosphate 

and  \\  cwt.  bone-dust. 
2^-   cwt.  per  acre  P5  mixture,  consisting  of  2  cwt.  superphosphate 

and  h,  cwt.  sulphate  of  potash. 
3  cwt.  per  acre  superphosphate. 
2  cwt.  „  „ 

In  every  instance  the  fertilisers  were  spread  by  hand  along  the  drills. 
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Table  C. — Showing  Results  of  Manurial  Experiments. 


Manure  per  acre. 


Tumbaruinba. 


Wolseley  Park. 


tons  cwt. 

tons  cwt. 

tons  cwt. 

No  manure  ... 

14     10 

6      2 

4     14 

2  cwt.  Superphosphate     ... 

14     14 

7       5 

4     12 

3  cwt. 

16     18 

7      0 

5      0 

24  cwt.  P5  Mixture 

16       5 

8     11 

4     18 

3    cwt.  P7        „ 

19       7 

9     17 

5     17 

At  Turabarumba  and  Wolseley  Park  substantial  increases  resulted,  while 
at  Batlow  the  manure  had  not  such  an  appreciable  effect  on  the  yields,  2  cwt. 
superphosphate  failing  to  return  an  increase.  As  a  rule  the  soils  at  Batlow 
respond  well  to  applications  of  fertiliser,  and  possibly  on  this  occasion  the 
heavy  rains  subsequent  to  planting  depreciated  the  value  of  the  manure. 
The  increases  are  set  out  more  clearly  in  Table  D,  from  which  it  will  be  seen 
that  3  cwt.  of  P7  mixture  returned  the  largest  increase  at  every  centre. 

The  values  of  the  fertilising  applications  are  as  follows  : — 


3  cwt.  P7  mixture 
2i  cwt.  P5     „ 
3  cwt.  superphosphate 
2  cwt.  ,, 


£      H. 

d 

1     2 

6 

0  IS 

6 

0  14 

7 

0     9 

9 

Table  D. — Showing  Increase  per  acre  due  to  Manure. 


Manure  per  acre. 

Tunibaruniba. 

Wolseley  Park. 

Batlow. 

:    tons    cwt. 

2  cwt.  Superphosphate    ...|         0       4 

3  cwt.               „                   ...1         2       8 
24  cwt.  P5  Mixture          ...          1     15 
3     cwt.  P7        „                ..           4     17 

i 

tons    cwt. 

1  3 
0     18 

2  9 

3  15 

tons  cwt. 
(-)     0    2 
0     6 

0  4 

1  3 

( — )  Signifies  decrease. 


Table  E. — Showing  Value  of  Increase  per  acre. 
Crop  valued  at  £6  per  ton. 


Manure  per  acre. 

Tumbarumba. 

Wolseley  Park. 

Batlow 

2  cwt.  Superphosphate    ... 

3  cwt. 

24  cwt.  P5  Mixture 
3    cwt.  P7 

£    s.     d. 

1  4  0 
14  8  0 
10  10  0 
29    2    0 

£      s.    d. 

6  18     0 

j       5     8     0 

14  14     0 

22  10     0 

£    S. 
(-)  0  12 
1   16 
1     4 
6  IS 

d. 
0 
0 
0 
0 

( — )  Siifnifies  decrease. 
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Table  F. — Showing  Pre 

Ot  ( 

ue  to  jN 

anuring. 

Manure  per  acre. 

'rumbarmnba. 

Wolseley 

1 

Park.          Batlow. 

£     s. 

d. 

£    s. 

d. 

£    s. 

d. 

2  cwt.  Superphosphate    ... 

0  14 

3 

6     S 

3 

(-)  1     1 

9 

3  cwt. 

13  13 

5 

4  13 

5 

1     1 

5 

2|  cwt.  P5  Mixture 

9  11 

6 

13  15 

6 

0    5 

6 

3    cwt.  P7 

27  19 

6 

20     7 

6 

5  15 

6 

(— )  Signifies  loss. 

Table  F  shows  that  an  application  of  P7  mixture  easily  returned  the  highest 
net  profit  at  each  locality.  Superphosphate  alone  was  not  so  satisfactory  as 
in  the  previous  season's  tests,  when  2  cwt.  returned  the  highest  average  net 
profit. 

Spacing  Tests. 

At  each  centre  a  test  w-as  conducted  to  determine  the  best  distance  apart 
for  the  planting  of  sets.  Coronation  was  the  variety  used  in  each  instance, 
and  the  sets,  averaging  about  2  oz.  in  weight,  were  planted  at  12  inches,  15 
inches,  18  inches,  21  inches,  and  24  inches  apart  in  the  rows.  At  Tumbar- 
umba  and  Batlow  the  results  of  the  plot  planted  18  inches  apart  are  not 
comparable,  and  are  therefore  not  included  in  the  table. 

Table  G. — Showing  Results  of  Spacing  Tests. 
Drills  30  inches  apart.     Average  Weight  of  Sets,  2  oz. 


Space  between  Sets. 


Tutnbarumba.    Wolseley  Park. 


Batlow. 


12  inches 
15         „ 
18         „ 
21 
24 


ons 

cwt. 

tons 

cwt. 

ton.s 

cwt 

19 

14 

11 

9 

6 

10 

20 

12 

S 

7 

16 

5 

7 

2 

19 

2 

6 

15 

6 

4 

19 

1 

6 

6 

5 

5 

The  results  are  in  favour  of  the  closer  plantings  ;  at  Tumbarumba  and 
Batlow  the  best  yield  x-esulted  from  a  15-inch  planting,  while  12  inches 
apart  was  the  most  successful  planting  at  Wolseley  Park.  Assuming  the 
average  weight  of  sets  to  be  2  oz.,  it  will  take  15^  cwt.  of  seed  to  plant  an 
acre  with  sets  15  inches  apart,  in  rows  2\  feet  apart.  It  is  intended  to 
conduct  further  tests  upon  these  lines,  but  in  the  meantime  15  to  18  inches 
may  be  regarded  as  the  most  satisfactory  distance  apart  to  plant.  Wider 
spacings  result  in  lower  yields,  and  the  potatoes  are  inferior  in  quality,  being 
large  and  coarse,  and  frequently  hollow  in  the  centre. 
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Wood-ashes  as  a  Source  of  Potash. 


F.  B.  GUTHRIE. 

As  potash  salts  are  at  present  practically  unprocurable,  a  source  of  this 
important  manurial  ingredient  must  be  sought  for  elsewhere. 

The  material  most  readily  available  to  the  farmer,  and  which  contains 
potash  salts  in  fair  quantity  and  in  a  readily  available  form,  is  wood  ashes. 

As  this  product  is  usually  recommended  as  a  substitute  for  sulphate  of 
potash  in  the  formula?  for  fertilisers  published  by  the  Department,  it  is 
important  to  realise  just  how  far,  and  in  what  way,  wood  ashes  can  be 
used  for  this  purj)Ose. 

In  the  first  place,  wood  ashes  contain  lime,  and  on  this  account  must  not 
be  mixed  with  manures  containing  organic  nitrogen,  such  as  dried  blood  or 
bone-dust,  nor  with  sulphate  of  ammonia,  since,  in  these  caaes,  ammonia  is 
given  off,  and  the  nitrogen,  for  the  most  part,  lost.  Wood  ashes  should  be 
applied  separately,  and  preferably  two  or  three  weeks  before  the  other 
ingredients. 

As  its  lime  content  is  usually  fairly  high,  it  is  particularly  useful  on 
sour  soils. 

In  the  second  place,  the  percentage  of  potash  is  exceedingly  variable,  and 
in  wood  ashes  obtained  from  the  ordinary  local  hardwoods  nearly  always 
low. 

Farmers  must  therefore  not  be  misled  by  general  statements  as  to  the 
value  of  wood  ashes  as  a  source  of  potash.  Applications  of  about  12  to  15 
cwt.  are  generally  recommended,  instead  of  1  cwt.  sulphate  of  potash;  but 
this  quantity  of  the  usual  mixed  ashes  by  no  means  supplies  all  the  potash 
provided  by  1  cwt.  sulphate  of  potash. 

From  a  number  of  analyses  of  the  ash  of  hardwood  timbers,  made  by  the 
Department,  a  list  was  published  in  the  Farmers'  Handhool-.  From  this 
it  will  be  seen  that  the  potash  content  varies  from  0-7  per  cent.,  in  the  case 
of  spotted  gum,  and  about  1-5  in  the  case  of  ironbark  and  box,  up  to  417  to 
5-25  per  cent,  in  the  case  of  red  gum  and  bloodwood  respectively.  These 
figures  are  from  individual  samples,  and  will  vary  with  different  trees,  and 
also  with  the  age  of  the  tree  and  the  part  from  which  they  are  derived. 

Also,  the  potash  content  will  be  diminished  if  the  ashes  have  been  ex- 
posed to  rain,  as  the  potash  salts  are  very  soluble  and  easily  leached  out. 

The  following  analysis,  made  by  Mr.  C.  E.  Barker,  of  this  Department, 
is  of  interest  as  representing  an  average  sample  of  carefully  prepared  and 
unleached  mixed  hardwood  ashes. 

The  sample  was  forwarded  by  Mr.  H.  C.  L.  Anderson,  and  was  collected 
under  his  directions  from  the  furnace  of  one  of  the  saw-mills  on  the  Noi-th 
Coast. 
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The  ashes  were  taken  clean  from  the  furnace,  and  absolutely  dry.  The 
unburnt  charcoal  was  sifted  out,  and  the  sample  so  obtained  may  be  con- 
sidered as  typical  of  the  ashes  of  mixed  North  Coast  hardwoods. 

Analysis  of  Sample  of  Ashes  of  mixed  North  Coast  hardwoods. 


Unburnt  carbon 

= 

11-63 

per 

cent 

Insoluble    matter 

= 

60-96 

j> 

» 

Potash   (K.0) 

= 

1-34 

» 

» 

Undetermined 

= 

26-07 

» 

)t 

100-00 

If  wood  ashes  of  the  above  composition  are  used  as  a  substitute  for  sul- 
phate of  potash,  it  would  be  necessary  to  apply  2  tons  in  the  place  of  every 
hundredweight  of  the  potash  salt,  in  order  to  supply  the  same  amount  of 
potash. 

In  the  above  sample  the  lime  was  not  determined,  but  an  analysis  6i 
mixed  hardwood  ashes  quoted  on  page  846  of  the  December  issue  of  the 
Agricultural  Gazette  for  1916,  and  in  Farmers'  Bulletin  115,  page  17,  gives 
24  per  cent,  carbonate  of  lime.  If  it  is  assumed  that  the  sample  under  dis- 
cussion contains  about  the  same  amount,  its  probable  composition  will  be — 


Unburnt  carbon 

=    11-63  per  cent 

Insoluble  matter 

=    60-96     „       „ 

Carbonate  of  potash  (K2CO8) 

=       2-00     „       „ 

Carbonate  of  lime     . . 

=     24-00     „       „ 

Undetermined      (iron,      alu- 

mina,   magnesia,     soda) 

=       1-41     „       „ 

100-00 

The  following  figures  indicate  the  content  of  potash  (K2O)  of  samples  of 
■wood-ashes  from  mixed  timbers  (varieties  unknown)  made  at  different  times 
in  the  Laboratory  for  individuals :— 3  -46,  1  -57,  0  -06,  5  -04,  4  -65,  0  -27,  0  -83, 
and  0  "30  per  cent. 

The  following  analyses  recently  made  of  wood-ashes  from  various  timbers 
specially  burnt  for  the  purpose  by  the  Forestry  Department  will  serve 
further  to  show  the  variations  to  be  expected  in  the  potash-contents  of  the 
same  timbers,  and  even  of  individual  specimens  of  the  same  timber.  (See 
also  Agricultural  Gazette,  December,  1916,  already  referred  to)  : — 


Tree. 


•Unburnt 
Carbon. 


Potash 
(K2O). 


Tree. 


Unburnt 
Carbon 


Potash 
(KjO). 


Myall  

Yellow  Box... 
Mountain  Gum 
Mountain  Ash 
WooUybutt... 
Yellow  Stringybark 

Brush  Box    

Spotted  Gum 
Forest  Oak 


per  cent. 

per  cent. 

17-10 

1-36 

16-74 

0-28 

30-60 

6-88 

30-57 

5-57 

17-60 

6-36 

9-70 

5-59 

2414 

1-78 

20-02 

4-70 

27-45 

5  09 

Mountain  Ash 
Blue  Gum  ... 
Grey  Box    ... 
(irrey  Ironbark 
Red  Ironbark 
Forest  Red  Gum 
Grey  Gum  ... 
Blackbutt  ... 
Turpentine... 


per  cent. 

20  02 
26-14 
24-80 
22-89 

21  -32 
47-03 
24-66 
40-31 
22- 17 


per  cent. 
9-23 
5-17 
2 '95 
0-13 
1-02 
1-58 
0-26 
2-04 
1-88 
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None  of  the  figures  here  quoted  can  be  accepted  as  representative  of  the 
timbers  specified,  as  the  burning  has  not  been  conducted  uniformly,  the 
variations  in  the  unburnt  carbon  are  considerable,  the  temperatures  at  which 
the  wood  was  burnt  vary,  also  the  exposure  of  flame. 

Exceptionally  high  figures  for  potash  were  obtained  in  a  sample  of  the 
ash  of  Pinus  insignis  (from  the  Forestry  Department),  which  gave  1867 
per  cent,  potash,  and  from  the  ash  of  Bracken  fern,  which  contained  16Y1 
per  cent. 


The  Nomenclature  of  Tagasaste. 

In  an  article  on  Tagasaste  by  me,  published  in  the  Agricultural  Gazette  for 
1915,  p.  883,  three  forms  of  Cytisus  proliferus  are  figured,  viz.  : — 

1.  Tagasaste  (C.  proliferus  var.  fahnensis  Christ.). 

2.  Escabon  de  Canaria  {C.  proliferus  var.  Canarice  Christ.). 

3.  Escabon  de  Tenerife  {C.  froliferus  var.  angnstifolius). 

In  a  paper  dealing  with  Taga.saste  and  Gacia  {Ketv  Bulletin,  1918,  p.  21), 
J.  Hutchinson  has  raised  two  of  the  above  varieties  to  specific  rank. 

The  nomenclature  now  proposed  is  : — 

1.  Tagasaste  {Cytisus  pabnensis  Hutchinson). 

2.  Escabon  de  Canaria  {Cytisus  Perezii  Hutchinson). 

3.  Escabon  {Cytisus  proliferus  L.f.),  which  includes  the  varieties  angnsti- 

folius and  nanus  of  0.  Kuntze.  It  will  thus  be  seen  that  this 
Escabon  includes  Escabon  de  Tenerife,  as  in  No.  3  above. 
In  an  article  in  this  Gazette,  1918,  p.  283,  "  Tagasaste  and  the  Gacias 
growing  in  the  Botanic  Gardens,  Sydney,"  by  Mr.  E.  N.  Ward,  a  reference 
is  made  to  the  var.  pahnensis  Chr.  as  above,  which  should  now  read,  Cytisus 
pabnensis  Hutchinson.  On  p.  284,  loc.  cit.,  the  Gacia  {Cytisus  stenopetalus 
Christ.)  is  given,  by  a  slip,  the  authorship  of  Webb  and  Benson. — J.  H. 
Maidex. 


Watering  the  Milk  through  the  Cow. 

On  account  of  the  large  number  of  experts  and  chemists  who  still  believe 
that  it  is  possible  to  water  the  milk  by  giving  large  quantities  of  water  to  the 
cow,  and  the  danger  of  injustice  to  dairy  farmers  attaching  to  that  belief, 
M.  Porcher,  Prefessor  at  the  Veterinary  School  of  Lyons,  in  a  recent  article 
recalls  the  physiology  of  lactation,  insisting  on  the  fact  that  milk  is  secreted^ 
not  excreted.  'i'he  researches,  experiments,  and  conclusions  of  several 
investigators  (chiefly  Frenchuienj  are  quoted.  The  article  concludes  that 
watering  the  milk  through  the  cow  does  not  exist,  that  it  is  nonsense,  and 
that  it  could  not  be  used  as  the  basis  for  any  reasonable  judicial  decision. 
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Poultry  Notes^ 

KoVEMBEil. 


JAMES  HADLINGTON,  Poultry  Expert. 

The  liatcliing  and  rearing  season  has  produced  mixed  results  ;  while  many 
have  experienced  both  good  hatchings  and  )-eai-ings  others  have  had  the 
revei'se  in  one  or  the  other,  and  many  in  both.  This  non-success  has  not  been 
confined  to  small  plants  or  improvised  equipment,  but  has  occurred  in  some  of 
bhf^  larger  and  better  equipped  farms.  In  some  cases  the  poor  results  are 
attributable  to  known  causes,  while,  in  others  the  causes  of  failure  were  more 
or  less  obscure.  For  the  further  guidance  of  operators  it  may  be  well  to 
point  out  some  of  the  more  prominent  causes  of  failure.  In  regard  to  bad 
hatches,  some  of  the  cases  coming  under  notice  were  in  all  probability  caused 
by  errors  in  feeding  the  stock  birds.  ,  A  most  noticeable  eri'or  was  that  of 
feeding  too  much  nitrogenous  matter.  In  some  cases  about  three  times  as 
much  meat,  blood,  or  other  meal  was  being  fed  as  %yas  required  to  properly 
balance  the  ration,  as  .set  out  in  last  month's  notes  In  addition  to 
Avhicb,  other  highly  concentrated  foods  were  being  fed.  In  some  of  these 
casps  the  hatching  results  were  as  low  as  10  per  cent,  of  the  eggs  set,  and  no 
other  cause  could  be  detected.  This  is  in  accordance  with  what  experience 
has  proved,  as,  for  instance,  where  too  much  slaughter-yard  offal  has  been  fed. 

Another  fruitful  cause  of  partial  failure  has  been  the  want  of  attention  to 
the  male  birds  in  the  way  of  giving  a  little  extra  food,  and  keeping  them 
free  from  vermin. 

Errors  in  the  working  of  the  incubators  were  responsible  in  many  cases, 
the  two  most  frequent  mistakes  being  cooling  off  the  esrgs  too  long  in  the  early 
stages,  and  failure  to  test  the  thermometers  at  the  commencement  of  the 
season.     These  matters  were  dealt  with  in  the  Poultry  Notes  for  last  June. 

In  regard  to  failures  in  brooding,  the  most  common  mistake  made,  and 
which  resulted  in  much  loss,  was  omitting  to  maintain  proper  warmth  in  the 
various  stages  of  brooding.  Many  cases  came  under  notice  where  the  tem- 
perature had  been  reduced  too  rapidly,  and  the  chickens  were  being  brooded 
at  a  temperature  far  below  what  was  required  for  their  age,  and  strange  to 
say,  in  many  of  these  cases,  the  operators  were  under  the  impression  that 
they  were  giving  too  much  lieat.  This  is  one  of  the  fallacies  that  have  crept 
into  current  ideas  on  brooding,  and  it  is  responsible  for  the  loss  of  many 
thousands  of  chickens.  The  argument  that  the  chickens  can  be  brooded 
without  heat  does  not  hold  good  in  these  cases,  because  if  heat  is  to  be  given 
it  must  be  in  sufficient  volume  to  allow  plenty  of  ventilation  and  result  in 
the  chickens  spreading  out.  It  should,  however,  be  remembered  that  pro- 
vision should  always  be  made  in  the  brooding  arrangements  to  allow  of 
the  chickens  getting  away  from  the  heat  when  it  becomes  too  great. 
Another  common  cause  of  trouble  was  the  failure  to  realise  what  is  ample 
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ventilation.  In  some  cases  coming  under  notice  all  the  ventilation  allowed 
was  a  series  of  .small  holes  in  the  side  of  the  brooder.  This  was,  of  course, 
courting  disaster. 

Cases  of  faulty  feeding  of  chickens  were  also  met  with.  In  some  cases 
bread  was  being  soaked  in  liquid,  and  fed  to  the  chickens  in  a  sloppy  mass. 
Such  feeding  is  likely  to  result  in  bowel  trouble.  Another  error  that  might 
be  mentioned  is  the  feeding  of  too  much  charcoal  to  chickens.  'I'he  practice 
of  putting  this  material  in  the  food  is  a  pernicious  one,  and  based  upon 
an  altogether  fallacious  idea.  This  material  should  not  be  put  into  the  feed; 
but,  if  used  at  all,'  should  be  put  into  receptacles  where  the  chickens  can  help 
themselves,  and  not  be  forced  to  eat  it.  The  value  of  charcoal  is  much  over- 
rated ;  it  has  its  uses,  but  it  is  certainly  being  much  abused  at  the  present 
time.  The  effect  of  mixing  charcoal  in  the  food  is  to  cause  impaction  of  the 
bowels.  Chickens  kept  under  good  brooding  and  sanitary  conditions  are  not 
dependent  upon  charcoal  to  keep  them  in  health,  as  appears  to  be  a  growing 
idea  among  chicken  rearers. 

To  those  who  read  these  notes  regularly,  it  may  be  said  that  such 
requirements  have  not  been  overlooked  by  the  writer,  and  anything  of  vital 
importance  which  it  would  be  advisable  to  feed  to  chickens  would  not  have 
been  lost  sight  of,  and  would  have  been  advised. 

Disease  among  Chickens. 

During  tlie  present  rearing  season  a  large  number  of  cases  of  suspecteddisease 
among  chickens  have  been  submitted  to  the  Department  for  pathological 
examination.  Many,  of  course,  were  of  the  class  where  the  trouble  was 
charly  attributable  to  faulty  brooding,  but  quite  a  number  have  proved  to 
be  cases  of  coccidicsis.  It  will  be  remembered  that  during  the  last  two  years 
mention  has  been  made  in  these  notes  of  the  increasing  numbei-  of  cases  of 
this  disease  coming  under  observation.  This  is  probably  not  so  much  due  to 
the  increase  of  the  disease  as  to  the  fact  that  more  specimens  have  been 
submitted  for  examination,  and  as  pointed  out  at  the  time  of  the  first  cases 
being  found,  it  was  in  all  probability  more  widely  distributed  than  was 
generally  supposed.  This  has  proved  to  be  the  case,  and  it  is  a  disease  with 
which  poultry  farmers  have  to  reckon  seriously,  as  it  has  been  found  in 
almost  every  district  from  which  submissions  have  been  made.  It  therefore 
behoves  poultry  farmers  to  be  on  the  lookout  for  this  disease  and  to  take 
precautions  against  it.  The  following  are  the  simple  recommendations  issued 
by  the  Department : — 

Advice  regarding  Coccidiosis. 

Remedial  measures  are  of  no  use  ;  preventing  the  spread  of  the  disease  is 
the  only  thing  to  rely  upon. 

Floors  of  brooder-houses  or  other  indoor  places  that  h-ive  been  occupied 
by  chickens  having  had  coccidiosis,  should  be  thoroughly  sprayed  with  a 
mixture  of  formalin,  glycerine,  and  water  in  the  proportions  of  4  oz.  of  each 
of  the  former  to  1  gallon  of  the  latter.  The  first  spraying  should  be  done 
soon  after  the  chickens  have  been  removed  from  the  place,  atul  another  at 
a  later  stage,  before  the  brooders  are  again  put  into  use. 
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The  small  outside  runs  usually  attached  to  the  brooder-house  should  be 
subjected  to  a  thorough  cleaning  up,  and  any  woodwork  on  the  ground 
sprayed  as  above.  A  depth  of  from  4  to  6  inches  of  earth  should  be  removed 
from  these  runs,  the  earth  being  taken  to  some  place  where  no  fowls  are  run, 
or  likely  to  be  run  in  the  near  future,  or  buried  at  least  2  feet  under  ground. 
The  excavated  runs  should  then  be  exposed  to  the  sun  and  weather  until 
near  tlie  time  when  they  are  required  for  next  season's  chickens ;  fresh  earth 
should  then  be  put  in  and  well  rammed  to  form  a  surface. 

Yards  in  which  affected  chickens  have  beea  run  in  the  second  stage  after 
leaving  the  brooders  should  be  sprinkled  with  freshly-slaked  lime  and  left  to 
rest  for  a  while.  Before  putting  in  next  season's  chickens,  the  lime  should 
be  swept  off  the  yards  and  taken  away.  The  floors  of  the  houses  attached  to 
such  yards  should  be  sprayed  in  the  manner  recommended  for  the  brooder- 
houses. 

Observations  kept  on  a  number  of  farms  upon  which  coccidia  had  been 
found  go  to  show  that  where  the  above  recommendations  have  been  faithfully 
carried  out  they  have  been  effective  in  preventing  a  recurrence  of  the  disease 
the  following  season. 

Pulmonary  Aspergilliosis. 

This  is  another  disease  caused  by  one  of  the  common  moulds  (Aspergillus 
fumagestes)  that  has  been  found  among  chickens,  the  effect  of  which  is  to 
cause  a  kind  of  pneumonia  which  breaks  down  the  lungs.  The  predisposing 
causes  to  an  attack  are,  as  with  other  diseases  of  chickens,  chills  and  lowered 
vitality  from  any  cause.  The  use  of  mouldy  chaff,  straw,  or  other  substances 
of  this  nature  are  likely  to  encourage  the  disease.  The  best  material  to  use 
is  sand  simply  scattered  on  the  floor. 

As  in  the  case  of  coccidiosis,  remedial  measures  are  useless.  Precautions 
in  the  direction  just  indicated  should  be  taken  to  prevent  a  recurrence. 


Apathy  in  Cow  Testing. 


To  show  the  apathy  that  exists  among  farmers  in  some  districts  of  Victoria 
Mr.  R.  T.  Archer,  Senior  Dairy  Inspector,  in  his  annual  report  on  the 
Testing  of  Pedigree  Herds  for  the  year  ending  30th  June,  1918,  mentions  the 
following  incident,  which  occurred  at  a  clearing  sale  recently.  It  was  a  sale 
of  pure  Jersey  cattln,  which  were  being  tested  under  the  Standard  Herd  Test 
scheme.  All  the  old  rubbish  about  the  place,  broken  harness,  and  old  iron 
were  carefully  collected  and  put  into  heaps.  These  lots  all  sold  readily  at 
many  times  their  full  value.  At  last  a  four-bottle  Babcock  tester,  with  acid 
aud  glasswares  all  complete,  was  offered,  but  not  a  bid  came  for  this  lot. 
The  auctioneer,  trying  hard,  said,  "  Anyone  give  a  pound  for  it  ?"  ;  but  there 

was  no  response      "Anyone  say  lOs. 5s.?  "     "  Anyone  give  a  bob  for  it?" 

and  still  no  reply.  "  Anyone  have  it  as  a  gift?"  and  he  understands  that  no 
one  would  even  take  it.  The  owner  had  no  use  for  it,  as  the  Government 
was  testing  his  cows.  Is  there  any  evidence  that  things  would  have  been 
better  in  New  South  Wales  1 
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Agricultural  Bureau  of  New  South  Wales. 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gla>lly  ptiblishing  in  these  colmnns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  all  the  opinions  expressed. 

Since  the  commencement  of  this  movement  in  1911  highly  satisfactory 
progress  has  been  made,  as  will  be  observed  on  reference  to  the  long  list  of 
country  branches,  and  on  perusal  of  the  notes  of  meetings  of  the  various 
branches  published  herein  from  time  to  time. 

The  main  objects  of  this  organisation  are  to  impart  agricultural  education 
to  farmers  by  means  of  lectures  and  demonstrations  by  departmental  officers, 
and  to  encourage  farmers  to  assist  one  another  by  gathering  together 
regularly  and  exchanging  their  ideas  and  experiences,  principally  as  regards 
local  conditions,  and,  of  course,  regarding  agriculture  generally. 

Farmers  are  invited  to  join  the  local  branch,  and  can  do  so  by  getting 
into  touch  with  its  honorary  secretary. 

In  districts  where  no  branch  exists,  farmers  are  asked  to  co-operate  with 
the  Department  in  endeavouring  to  establish  a  branch.  Full  particulars 
regarding  the  usual  method  of  procedure,  tfec,  will  be  furnished  on  application 
to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney. 

Notice  to  Honorary  Secretaries 

It  is  important  that  regular  monthly  meetings  should  be  held,  and  that  a 
record  of  the  meetings  of  the  branches  should  be  inserted  in  the  Agricul- 
tural Gazette.  Honorary  secretaries  are  invited  to  forward  to  the  Depart- 
ment a  short  account  of  the  proceedings  of  each  meeting,  with  a  brief 
summary  of  any  paper  which  may  have  been  read,  and  the  discussion  that 
followed  it,  as  early  as  possible  after  each  meeting.  Notes  for  insertion  in 
the  Agricultural  Gazette  must  reach  the  Department  before  t?he  14th  to 
ensure  insertion  in  the  following  month's  issue. 

Each  branch  when  formed  is  supplied  with  a  set  of  available  Farmers' 
Bulletins^  and  from  time  to  time  new  bulletins  are  sent  to  the  secretaries  for 
addition  to  the  files.  In  addition  to  this,  individual  members  can  also 
procure  copies  of  any  bulletin  or  publication  that  may  be  of  interest  to  them 
in  their  particular  branch  of  rural  industry,  by  applying  for  the  same 
through  the  secretary  of  the  local  branch. 

Insect  Pests. — Quite  a  number  of  the  branches  have  availed  themselves  of 
the  Department's  offer  to  supply  a  set  of  the  common  insect  pests  of 
the  district,  and  collections  are  cased  as  required.  The  Governrarnt 
Entomologist  suggests  that  as  each  district  has  certain  pests  peculiar  to 
its  orchards  and  gardens,  more  useful  work  would  be  done  if  the  members 
themselves  collected  the  local  pests  (orchard,  garden,  and  stock)  and  sent  them 
to  the  Department,  where  they  would  be  arranged,  mounted,   a  descriptive 
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:abe!  attached,  and  returned  to  the  branch.  Mr.  Froggatt  considers  that 
such  a  collection  would  have  a  far  greater  value,  as  there  would  be  more 
interest  attached  to  the  specimens  when  the  members  knew  exactly  where 
the  pests  came  from,  and  where  and  how  to  find  them. 

Sheaves  of  Grasses. — The  Department  is  prepared  to  supply  to  branches  of 
the  Bureau  which  make  application  through  their  secretaries,  collections  of 
sheaves  of  grasses  considered  suitable  for  the  respective  local  conditions. 

Formation  of  Libraries. — It  is  suggested  that  each  bi'anch  should  arrange 
to  establish  a  library  for  the  use  of  members  ;  it  is  thought  that  this  would 
be  a  capital  way  of  expending  surplus  funds. 

Secretaries  of  any  branches  which  may  decide  to  form  a  complete  library 
are  invited  to  communicate  with  the  Department  in  the  matter,  and  they 
will  be  furnished  with  an  appropriate  list  of  standard  works. 

Demonstrations  in  use  of  Explosives. — A  limited  number  of  demonstrations 
in  clearing  land  and  subsoiling  with  explosives  will  be  given  by  Mr.  C.  W. 
Burrows,  Field  Assistant.  Branches  who  wish  to  take  advantage  of  this  offer 
are  requested  to  make  early  application  to  the  Department  through  their 
honorary  secretaries. 

Suggested  Subjects  for  Bureau  Meetings. 
It  sometimes  happens  that,  owing  to  some  inadvertence,   or  perhaps  the 
failure  of  tlie  writer  of  a  promised  paper,  members  of  branches  meet  without 
having  any  particular  subject  before  them.     In  such  a  case,  one  of  the  follow- 
ing paragraphs  may  provoke  a  useful  discussion  : — 

Farmers  frequently  complain  that  certain  varieties  of  wheat  (and 
of  other  crops)  are  not  yielding  as  well  as  in  the  past.  Are  3'ou 
growing  any  varieties  to  which  this  seems  to  ap|)ly,  and  have  you 
thought  of  a  possible  reason  ^  Do  you  consider  that  a  variety  of 
wheat  grown  continuously  for  years  without  selection  will  maintain 
its  cropping  capacit}'  1  Have  you  attempted  to  select  the  best 
yielding  plants,  and  to  propagate  them,  or  do  you  think  there  is  a 
better  method? 

How  long  should  a  cow  be  kept  in  milk?  For  the  stud  herd  it 
is  generally  considered  wise  to  limit  the  milking  peripd  to  nine 
months,  but  for  the  dairy  herd  what  interval  do  you  allow  bi^tween 
drying-off  and  calving?  Wliat  elfect  do  you  think  has  the  practice 
of  milking  right  up  to  calving  upon  the  calf,  and  on  the  milk  yield 
of  the  cow  herself  ? 

In  what  condition  do  you  think  early  summer  fruits  should  be 
when  picked  for  distant  markets?  Have  you  tried  picking  when 
the  fruit  is  matured,  but  still  on  the  green  side  ?  Do  you  propose 
to  grade  your  produce  this  year,  and  how  many  grades  do  you  intend 
to  adopt?  Which  varieties  of  these  early  fruits  seem  to  you  to 
pack  and  carry  most  satisfactorily  1 

Is  it  your  practice  to  harrow  tlie  young  maize  crop  ?  What  do 
you  reckon  such  an  operation  costs,  and  would  it  save  you  anything 
in  cultivations  at  a  later  stage  when  the  weeds  are  not  so  easily 
killed  ?  Have  you  seen  any  other  advantage  in  the  practice,  sucli 
as  increased  vigour  in  the  crop,  and  what  do  you  consider  are  the 
reasons  therefor? 
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Cardiff. 

At  a  meeting  of  the  members  of  the  above  branch,  which  was  held  in 
September,  a  paper  was  read  by  Mr.  W.  H.  Stokes,  from  which  the  following 
is  taken  : — 

Incubation. 

The  best  place  for  an  incubator  is  in  a  room  or  cellar  which  has  an  even  tempera- 
ture, quietness,  and  freedom  from  vibration.  Many  of  the  houses  used  for  the  purpose 
vary  so  much  in  temperature,  say,  from  50  degrees  to  100  degrees  in  the  spring,  that  it 
is  impossible  for  any  incubator  to  hatch  well.  It  will  be  readily  understood  that  sudden 
rises  in  the  temperature  cannot  have  anything  but  a  detrimental  effect  on  the  hatching. 
When  one  enters  the  room  in  the  morning,  it  should  not  smell  of  the  fumes  from  the 
lamps,  as  it  will  be  apt  to  do  where  several  incubators  are  working  if  the  oil  is  bad  or  the 
wicks  are  not  well  trimmed.  If  the  conditions  necessary  for  proper  incubation  are  not 
provided,  only  the  strongest  chicks  will  hatch,  and  if  the  remaining  eggs  are  examined 
it  will  be  found  that  a  large  proportion  of  the  matured  chicks  which  have  failed  to  hatch 
have  deformed  feet  or  beaks.  After  starting  an  incubator  it  is  not  advisable  to  add 
fresh  eggs  at  intervals.  It  is  better  to  defer  the  start  for  awhile,  and  then  keep  the  next 
lot  of  eggs  for  another  week. 

There  are  two  types  of  incubators  on  the  market,  viz.,  the  hot  water  and  the  hot 
air.  If  one  should  ask  which  is  the  best,  it  would  be  a  very  difficult  question  to  answer, 
as  both  machines  answer  the  purpose  admirably.  As  far  as  I  am  concerned,  I  favour 
the  hot  water.  When  about  to  start  the  machine,  see  that  the  floor  is  firm,  as  a  vibrating 
floor  is  to  some  extent  injurious.  For  convenience  it  is  advisable  to  have  the  incubator 
about  2  feet  from  the  floor;  see  that  it  is  perfectly  level,  adjusting  it  with  a  spirit-level. 
Select  eggs  of  as  equal  size  as  it  is  possible  to  get,  rejecting  any  too  large  or  too  small, 
and  any  with  rough  surfaces  or  badly  shaped.  When  the  eggs  are  put  in  it  is  best  to  mark 
them  with  the  date.  They  should  not  be  turned  for  at  least  thiirty-eix  hours  to  allow 
the  heat  to  penetrate  to  the  germ ;  after  that  they  must  be  turned  twice  a  day  up  to  the 
nineteenth  day,  and  then  allowed  to  remain  in  the  incubator  until  hatched.  The  reason 
for  the  turning  is  to  prevent  the  germ  from  adhering  to  the  skin  of  the  egg.  The  germ 
always  floats  to  the  top  of  the  egg,  and  either  allowing  it  to  remain  in  the  one  position 
too  long  or  turning  it  exactly  to  the  same  spot  may  have  injurious  effects.  The  first 
week  seems  to  be  the  most  delicate  of  the  hatching,  and  I  always  think  it  advisable  to 
run  the  incubator  at  102  degrees  for  that  period,  advancing  to  103  degrees  in  the  second 
and  third  weeks.  It  is  necessary  during  incubation  to  cool  the  eggs,  at  first  for  about  the 
time  it  takes  to  turn  the  eggs,  and  increasing  to  twenty  minutes  in  the  last  week,  and 
more  in  the  hot  weather.  If  on  putting  eggs  back  in  the  incubator  it  is  found  it  takes 
more  than  an  hour  to  come  back  to  the  required  temperature,  the  cooling  has  been  too 
much,  and  it  must  be  lessened,  as  it  will  be  injurious.  About  the  seventh  day  it  is  better 
to  test  out  the  infertile  eggs,  for  they  have  a  bad  effect  on  other  eggs  if  left  in  the 
incubator.  Test  again  on  the  fourteenth  day  to  be  sure  that  no  others  have  died 
on  the  journey.  If  every  care  has  been  taken,  the  hatch  should  be  finished  on  the 
twenty- first  daj'. 

Gattai. 

A  meeting  of  this  branch  was  held  on  10th  September,  when  a  general 
discussion  took  place  on  the  methods  adopted  by  individual  farmers  and 
orchardists  to  combat  the  various  pests  of  crops.  White  wax  scale  was 
also  discussed.  It  was  agreed  that  if  this  pest  spreads  widely  and  rapidly  it 
wiU  need  special  attention,  as  in  the  orchards  it  will  be  found  that  the  "  black- 
thorns "  and  trees  are  covered  with  this  wax  scale.  In  addition  to  this, 
members  also  talked  over  the  matter  of  forming  a  scale  of  points  for  the 
Bureau  exhibits. 

A  trial  of  grain  sorghums  and  Sudan  grass  was  last  season  conducted  in 

connection  with  this  branch  of  the  Bureau,  the  seed  being  supplied  by  the 

Department,  and  the  trial  conducted  on  the  land  of  Mr.  J.  A.  Thomson,  at 

"  Bungool."     Three  varieties  of  grain  sorghum  (Kaoliang,  Standard  Milo, 

c 
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and  Feterita)  were  sown  alongside  a  plot  of  Sudan  grass  and  a  single  row  of 
Planter's  Friend  (local  seed).  Two  sowings  were  made,  one  on  12th  October 
and  the  other  on  20th  December.  The  grain  sorghums  (as  might  be 
expected  on  the  coast)  did  not  give  such  heavy  yields  of  green  fodder  as  the 
Sudan  grass  and  Planter's  Friend,  but  the  seed  heads  were  heavy  with  grain, 
and  proved  of  great  value  for  pigs  and  poultry.  The  trials  also  proved  the 
utility  and  palatability  of  Sudan  grass,  of  which  four  cuttings  were  made, 
each  averaging  about  3|  feet  high. 

Departmental  Note. — The  Agrostologist  remarks  that  the  grain  sorghums  will 
probably  never  compete  with  the  sweet  sorghums  on  the  coast  for  fodder  yieHs,  and  how 
far  they  can  be  profitably  grown  for  their  grain  for  poultry  has  y»t  to  be  proved, 
though  their  utility  for  that  purpose  is  undoubted.  The  heavy  summer  rains  last  year 
rather  spoilt  the  experiment. 

Coradgery. 

A  party  of  twenty-seven  members  of  this  branch  travelled  by  motor  to 
Trangie  Experiment  Farm  during  August,  and  spent  a  valuable  day  inspecting 
the  Farm  and  gleaning  information  from  the  Manager  (Mr.  A.  H.  E.  McDonald) 
and  from  the  Sheep  and  Wool  Expert  (Mr.  J.  W.  Mathews),  who  was  at  the 
Farm  at  the  time.  The  time  proved  instructive  and  profitable,  and  the  vote 
of  thanks  that  was  accorded  the  Department's  officers  before  the  return 
journey  commenced  was  a  very  hearty  one. 

Garra-PinecliflF. 

A  meeting  of  the  above  branch  was  held  on  19th  September,  and  there 
was  a  fair  attendance. 

After  deaUng  with  formal  business,  Mr.  S.  Robards  read  a  short  paper  on 
the  breeding  of  draught  horses,  and  Mr.  A.  S.  Blackwood  delivered  an  address 
on  grasshopper  swarms  and  difierent  methods  of  destroying  them. 
Members  were  of  opinion  that  the  grasshoppers  would  not  afEect  the  Garra- 
Pinecliff  district  diiring  the  coming  summer. 

Lidcombe. 

A  meeting  of  members  of  the  above  branch  was  held  on  23rd  September, 
there  being  twenty  members  present. 

Mr.  Mayhall,  one  of  the  members,  read  an  interesting  paper  on  propagation. 
He  dealt  with  the  laying  of  cuttings,  the  best  sorts  to  take,  and  the  time 
to  strike  the  different  varieties.  He  also  described  the  methods  of  preparing 
seed  beds,  the  planting  of  seeds,  and  the  watering  of  young  plants. 

Many  useful  hints  were  given  by  Mr.  Mayhall,  and  the  evening  proved 
very  interesting  to  the  members. 

Miller's  Forest. 

The  annual  meeting  of  this  branch  was  held  on  12th  September.  An 
interesting  account  of  the  work  carried  on  at  the  local  farmers'  experiment 
plot  was  given  by  Mr.  John  Perrett,  on  whose  farm  the  plot  was  conducted 
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during  the  past  year.  He  stated  that  different  varieties  of  potatoes  would 
be  planted  this  season,  and  he  furnished  the  members  with  particulars 
regarding  the  various  manures  to  be  used. 

A  paper  on  potato  culture  is  to  be  read  at  the  next  meeting  by  Mr.  A.  J. 

O'Brien. 

Orchard  Hills. 

The  annual  meeting  was  held  on  23rd  September,  when  the  foUomng  office- 
bearers were  elected  : — Chairman,  Mr.  E.Basedow;  Vice-Chairmen,  Messrs. 
J.  Dickson  and  R.  Rankin ;  Treasurer,  Mr.  E.  Basedow ;  Hon.  Secretary, 
Mr.  K.  Basedow. 

Application  is  to  be  made  for  permission  to  stage  an  exhibit  at  Challis 
House  in  February  next. 

Penrose-Kareela. 

The  monthly  meeting  was  held  at  Mr.  Bennett's  residence  at  Kareela,  where 

Mr.  H.  A.  Mills  gave  a  short  resume  of  the  proceedings  of  the  Fruit  Conference 

recently  held  at  Bathurst. 

Spencer. 

A  meeting  of  the  above  branch  was  held  on  14th  September,  nine  members 
being  present. 

A  paper  entitled  "  Agriculture — the  Staple  Industry,"  was  read  by  Mr. 
L.  Woodbury,  and  a  general  discussion  followed. 

Stratford. 

A  branch  of  the  Agricultural  Bureau  was  formed  at  Stratford  on  23rd 
August  last. 

The  following  office-bearers  were  elected  : — Chairman,  Mr.  T.  Germon ; 
Vice-Chairman,  Mr.  A.  E.  Gresham;  Treasurer,  Mr.  H.  T.  Perrin;  Hon. 
Secretary,  Mr.  P.  H.  Deards. 

The  membership  fee  has  been  fixed  at  5s.  per  annum. 

Thyra-Bunaloo. 

The  annual  meeting  of  the  above  branch  was  held  on  14th  September, 
there  being  an  attendance  of  thirteen  members.  The  existing  office-bearers 
were  re-elected. 

A  paper  on  noxious  weeds  was  read  by  Mr.  C.  H.  Smith,  and  from  it  are 
taken  the  following  paragraphs  : — 

Some  Observations  on  Weeds. 

There  are  a  great  many  definitions  of  weeds.  One  is,  "  Any  useless  or  troublesome 
plant."  A  weed  may  be  a  plant  which,  under  different  circumstances,  is  a  useful  one. 
Useful  plants  which  have  become  scattered  amongst  a  crop  cannot  be  separately  har- 
vested ;  they  thus  become  useless,  and  even  worse,  for  they  vitiate  the  main  crop.  They 
are  therefore  weeds. 

Immediately  a  plant  gets  out  of  control  in  cultivated  or  pasture  land  it  becomes  a 
weed.  Many  are  vegetable  pariahs;  they  have  had  a  bad  time,  and  hence  have 
developed  characters  which  enable  them  to  resist  annihilation.  Some  are  especially 
injurious,  and  tenacity  of  life  and  noxiousness  may  be  combined  in  the  same  weed. 
How  important  it  is,  therefore,  that  we  should  know  our  weeds. 
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An  important  thing  to  be  kept  in  mind  is  that  when  a  new  weed  appears  on  the 
property  its  identity  should  be  ascertained,  and  particulars  sought  concerning  it.  To 
be  on  the  safe  side  it  should  be  destroyed  at  once,  as  if  it  seeds  it  may  get  beyond  control. 

Keep  your  property  well  inspected  and  destroy  every  suspected  weed. 

Bad  points  of  weeds. — (I)  They  take  up  space  that  should  be  occupied  by  useful  plants ; 

(2)  they  screen  off  light,  air,  and  deprive  the  crop  of  various   manurial  constituents; 

(3)  they  are  harvested  with  crops,  which  they  depreciate ;  (4)  in  many  cases  their  seeds 
adhere  to  wool  and  depreciate  its  value. 

How  seeds  are  distributed. — (1)  Many  weed  seeds  are  like  dust,  others  have  downy  hairs, 
being  scattered  by  the  wind;  (2)  many  adhere  to  stock;  (3)  birds  are  great  seed  carriers, 
especially  of  aquatic  weeds. 

Prevention. — (1)  Weed  seeds  should  be  carefully  excluded  when  packing  goods ;  (2)  weeds 
should  be  prevented  from  seeding;  this  is  the  surest  way  of  all — "one  year's  seeding 
makes  seven  years'  weeding  ";  (3)  in  buying  farm  seeds,  avoid  cheap  seed;  there  is  no 
economy  in  buying  seed  which  can  be  sold  cheap  simply  because  it  has  been  carelessly 
collected  from  paddocks  infested  with  weeds;  such  seed  is  dear  in  the  long  nm.  Pre- 
vention is  better  than  cure,  and  the  time  will  surely  come  when  all  seeds  will  by  law 
have  to  be  screened.  Many  a  bad  weed  is  introduced  in  garden  and  vegetable  seeds 
obtained  from  second-rate  dealers. 

Places  that  harbour  weeds. — Neglected  farms,  reserves,  unoccupied  allotments  and 
roads  harbour  many  weeds.  Roads  are  the  greatest  weed  harbours,  being  the  land  over 
which  animals  of  all  descriptions  pass.  Municipal  and  shire  officials  are  getting  much 
more  aUve  to  this  fact,  but  those  who  occupy  land  adjoining  roads  should  see  to  it  that 
weeds  are  destroyed  on  the  roads.  An  invasion  of  a  property  by  a  destructive  weed 
reduces  the  carrying  capacity  and  productivity  of  the  land,  and  eventually  involves  a 
heavy  outlay  in  getting  rid  of  them.  It  is  surely  not  too  much  to  expect  a  landholder  to 
keep  his  land  up  in  value  and  productiveness.  Too  much  of  "  let  the  other  fellow  do 
his  share  "  is  ruinous  to  all  alike.  The  writer  knows  a  place  in  this  neighbourhood  where 
a  narrow  chain  road  was  last  year  made  less  than  6  yards  wide  for  a  chain  in  length  by 
Bathurst  burr.     There  was  enough  seed  to  seed  New  South  Wales. 

Kinds  of  wecd^i. — I  will  deal  with  four  only — Bathurst  burr,  Stinkwort,  St.  John's  Wort, 
and  Patterson's  Curse, — ^but  also  mention  a  few  others  that  are  among  the  leading  weeds 
of  Riverina.  There  is  the  Star  thistle  and  Saffron  thistle  to  be  dreaded.  I  notice  that 
horehound  is  getting  more  plentiful.  It  has  already  been  declared  noxious  in  some 
places,  but  I  do  not  think  it  will  ever  get  a  firm  footing  here ;  the  wet  summers  probably 
accoTmt  for  its  spread.  It  is  destructive  to  wool  and  is  spread  by  stock,  but  it  is  easily 
killed  when  young  by  digging.  There  is  one  50-acre  paddock  in  a  certain  district  where 
it  completely  covers  the  land  and  nothing  else  grows. 

Bathurst  burr  was  introduced  from  Valparaiso,  South  America,  in  the  tail  of  a  horse 
between  1830  and  1840.  It  was  first  noted  at  Twofold  Bay,  and  next  at  Bathurst,  whence  the 
name,  but  there  are  places  that  deserve  the  name  much  more  than  Bathurst.  A  description 
is  unnecessary.  It  is  a  proclaimed  weed  in  ninety-one  municipalities  and  ninety-nine 
shires  in  this  State.  It  is  easily  our  worst  plant,  and  as  a  food  it  is  utterly  useless.  Its 
hooked  prickles  readily  attach  the  seed  to  wool,  hair,  clothes,  &c.,  and  its  presence  in 
wool  greatly  reduces  the  value.  The  actual  deterioration  in  wool  and  the  cost  of  labour 
in  eradicating  it  have  cost  the  Stat«  enormous  sums  already.  It  should  be  prevented 
from  maturing  seed,  and  should  be  cut  with  a  hoe  or  mattock  in  spring  or  summer,  and, 
if  possible,  burnt.  The  plant  is  gradually  spreading,  and  to  allow  it  to  go  on  unchecked  is 
an  impardonable  sin,  and  those  in  charge  of  roads  can  do  great  good  by  insisting  on  them 
being  kept  free. 

Stinkwort  (evil  smelling)  is  a  many  branched,  hairy,  sticky,  small  shrub,  which  makes 
most  growth  in  summer.  The  lower  leaves  are  oblong  and  partly  serrated;  the  upper 
are  smooth  edged.  It  has  a  sticky  feel  and  a  nasty  smell.  It  first  came  from  countries 
roimd  the  Mediterranean  Sea,  whence  it  spread  to  warm  covmtries.  It  was  first  noted 
in  New  South  Wales  near  Albury  in  1890,  having  come  from  South  Australia.  Authori- 
ties differ  about  the  harmfulness  of  this  weed  to  stock,  but  its  feeding  qualities  are  not 
very  high.  Stock  will  eat  it  when  young;  but  if  cows  get  at  it,  the  butter  is  nearly 
unsaleable  on  account  of  a  bad  smell  and  a  bitter  flavour. 

Blue  weed,  Patterson's  curse,  Blue  devil,  or  Blue  thistle  (for  it  is  known  by  many 
names)  is  a  somewhat  shrubby  herb,  with  large,  stout,  hairy  leaves;  flowers,  dark  blue 
or  purple;  stem,  1  to  3  feet,  erect  and  many  branched.  It  is  in  no  way  injurious  to 
stock,  in  fact  they  like  it,  and  in  the  early  spring  it  is  a  valuable  fodder  plant,  but  that 
is  the  only  time  when  stock  will  eat  it.     When  fuU  grown  the  stalk  is  rough,  hairy  and 


N(yv.  2,  1918.]  Agricultural  Gazette  of  N.S.W,  829 


tough,  and  when  it  seeds  and  dies  off,  the  grass  is  found  to  be  killed  underneath,  nothing 
being  left  on  the  ground  at  all.  In  fact  the  ground  looks  burnt.  It  is  a  smothering, 
coarse  plant,  and  the  name,  "  curse,"  shows  what  people  think  of  it.  It  should  be  cut 
with  a  hoe  before  seeding.  Being  an  ornamental  plant  in  flower  it  is  often  spared  by 
people  who  are  not  aware  of  its  danger.  Both  sheep  and  cattle  eat  it  when  young,  and  it 
can  be  fed  off,  but  this  must  be  done  repeatedly.  The  worst  of  the  weed  is  that  it  chokes 
all  other  plants. 

St.  John's  wort,  St.  John's  blood.  Witch's  herb  or  Devil's  flight,  grows  1  to  3  feet  high, 
with  a  woody  root  that  is  hard  to  exterminate.  The  plant  is  easily  recognised  by  dots  or 
oil  glands  on  the  leaves,  which,  when  held  up  to  the  light,  have  the  appearance  of  being 
perforated.  The  flower  is  bright  yellow,  and  the  fruit  a  dry  capsule  with  many  small 
seeds.  It  was  introduced  as  an  ornamental  plant,  and  no  doubt  its  prettiness  has  had 
much  to  do  with  its  spread.  The  best  way  to  get  rid  of  it  is  to  pull  it  up  before  it  seeds. 
If  this  is  done  when  it  is  in  flower,  no  shoots  come  from  any  roots  that  may  be  left.  It 
is  a  very  free  seeder. 

Tingha. 

The  annual  meeting  was  held  on  5th  October,  when  fourteen  members  were 
present.  The  election  of  officers  for  the  ensuing  year  resulted  as  follows  : — 
Chairman,  Mr.  John  Hawkins;  Vice-Chairmen,  Messrs.  G.  W.  Bowning  and 
A.  J.  Mcllveen;  Treasurer,  Mr.  J.  L.  Deasey;  Hon.  Secretary,  Mr.  M.  C. 
Levitt.  A  resolution  was  passed  thanking  the  Department  for  its  sympathy 
and  help. 

The  ordinary  monthly  meeting  was  then  held.  It  was  decided  to  co- 
operate in  connection  with  staging  a  joint  exhibit  at  the  Inverell  Show  in 
all  sections  with  the  exception  of  grain,  and  sub-committees  were  appointed 
accordingly. 

Mr.  Mcllveen  brought  up  the  question  of  a  disease  affecting  spinach  or 
silver  beet.  The  subject  had  been  referred  to  the  Department,  and  the 
reply  had  been  to  the  effect  that  the  disease  was  caused  by  a  leaf  miner 
which  was  a  serious  pest  in  the  United  States,  and  that  all  infested  plants 
should  be  carefully  burnt. 

A  pruning  demonstration  was  given  by  Mr.  W.  le  Gay  Brereton,  Assistant 
Fruit  Expert,  at  Mr.  J.  T.  Robilliard's  orchard,  on  9th  August,  and  the 
following  notes  describe  some  of  his  methods  : — 

A   PEtJNrNG   DEMONSTB.4TION. 

Commencing  with  a  young  peach  tree,  Mr.  Brereton  explained  that  the  first  essential 
was  to  secure  a  good  framework,  well  and  evenly  spaced,  so  that  it  would  carry  a  good 
quantity  of  fruit- bearing  wood.  He  believed  in  forming  the  head  low  by  starting  the 
main  limbs  about  15  inches  from  the  ground;  three  or  four  shoots  should  be  left  to  form 
the  main  limbs,  and  these  should  be  nicely  spaced  to  produce  a  well-balanced  tree.  In 
the  young  stages  it  was  best  to  top  heavily  to  secure  sufficient  increase  in  the  number  of 
leaders,  two  or  more  generally  starting  from  each  topped  one.  Sufficient  of  these  should 
be  retained  to  form  the  framework  of  the  tree,  with  the  limbs  growing  outwards  and 
upwards.  Where  more  strong  leaders  than  necessary  had  started  from  a  topped  shoot 
sufficient  should  be  left  to  give  the  required  spread  and  shape,  and  the  others  should  be 
taken  out,  otherwise  the  tree  would  be  too  thick,  badly  shaped  and  unable  to  carry  a 
heavy  load  of  fruit.  It  was  a  mistake  to  have  a  tree  too  spreading,  as  it  increased  the 
difficulty  of  cultivation.  After  the  establishment  of  the  lower  framework,  when  a  tree 
was  growing  vigorously,  it  was  best  to  leave  the  main  leaders  untoppod ;  it  would  be  found 
that  replacing  laterals  would  take  place  more  readily  than  if  heavily  topped.  Some 
trees  naturally  had  a  rather  spreading  habit,  and  in  these  cases  the  opposing  limbs  might 
be  tied  together  to  bring  them  into  a  more  upright  position.  An  important  point  with 
peach  trees  was  that  it  would  generally  be  found  best  to  cut  to  an  under  eye,  as,  if  the 
cut  was  made  to  an  upper  eye,  it  would  often  happen  that  an  under  eye  would  come 
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away  strongly  and  rob  the  upper  one  of  sap,  so  that  it  failed  to  grow  and  at  the  next 
pruning  had  to  be  cut  away.  The  shoot  from  under  the  eye  meanwhile  had  grown  in  a  more 
spreading  direction,  owing  to  the  shoot  from  the  other  eye  being  in  the  way,  so  that  the 
new  growth  was  more  spreading  than  was  desirable. 

When  topping  heavily  it  would  be  found  that  two  strong  shoots  would  come  away 
from  the  first  and  second  eyes,  and  these  were  too  close  together  to  give  the  necessary 
space,  so  by  ru'ubing  or  "  brushing  "  off  some  of  the  eyes  in  the  early  spring,  better 
spacing  might  be  obtained.  The  peach  crops  on  wood  made  during  the  previous  season, 
and  an  examination  of  yearling  wood  would  show  round-headed  jjlump  buds,  which  would 
develop  into  flowers  and  fruit,  and  sharper,  pointed  buds  which  come  out  as  leaves.  There 
were  no  permanent  fruit  spurs  formed  on  the  two-year-old  wood,  as  in  the  apple  and 
the  pear;  therefore  the  old  wood  required  removing,  in  order  to  promote  the  growth  of 
new  bearing  wood.  In  unpruned  trees  this  was  often  effected  by  the  weight  of  fruit 
bending  the  laterals  down  when  a  new  growth  often  started  from  the  buds  above  the  bend. 
The  head  of  the  tree  must  be  kept  thinned  out,  as  if  it  was  allowed  to  grow  too  brushy,  the 
growth  was  confined  to  the  top,  with  the  result  that  fruiting  wood  did  not  form  lower 
down.  The  laterals  or  side  shoots  wliich  bore  the  fruit  should  be  carefully  examined 
to  note  the  way  in  which  the  tree  cropped.  It  had  been  found  that  the  same  variety 
would  vary  in  different  districts,  so  that  the  orchardist  must  use  his  own  powers  of 
observation.  As  an  example,  Briggs'  Red  May  was  generally  a  poor  setter,  so  that 
shortening  the  laterals  meant  a  poor  crop ;  but  in  the  warm  inland  districts  this  variety 
might  set  heavily,  and  then  the  laterals  require  shortening  back.  If  in  doubt,  it  was 
better  to  leave  the  laterals  long,  and  if  the  tree  was  found  to  set  too  much  fruit  it  could 
be  thinned  out.  The  best  quality  fruit  would  be  found  on  strong  laterals  which  carried 
well-defined  eyes. 

In  forming  the  tree,  where  a  weak  leader  occurred  they  should  take  out  the  strong 
growing  laterals  in  order  to  throw  the  strength  into  the  leader. 

Repljing  to  questions,  Mr.  Brereton  stated  that  a  better  new  growth  could  mostly  b  e 
obtained  by  leaving  the  extra  tip,  as  the  dormant  bud  seemed  to  be  stimulated,  and  it 
could  be  cut  out  next  winter.  They  could  check  a  strong  leader  by  pinching  back  during 
the  growing  period,  to  allow  the  weaker  ones  to  catch  up. 

The  next  tree  pruned  was  a  young  plum.  As  many  plums  had  a  tendency  to  grow  straight 
upwards,  it  was  advisable  to  cut  to  outward  eyes  to  get  the  spread.  English  plums 
generally  cropped  on  short  spurs  formed  on  the  old  wood,  though  some  fruit  was  borne 
on  yearling  wood.  The  laterals  should  be  given  plenty  of  length  to  let  them  spur  up; 
if  shortened  too  much  the  tendency  was  to  start  growing  again  from  the  end.  Some 
plums,  such  as  Grand  Duke,  had  a  tendency  to  carry  fruit  only  once  on  the  spurs.  This 
needed  watching,  so  that  renewal  of  fruiting  wood  might  be  carried  out,  though  the 
plum  did  not  require  an  annual  renewal  of  fruit-bearing  wood,  like  the  peach.  Exhausted 
spurs  should  be  cut  hard  back  to  start  new  spurs  from  the  dormant  buds.  Japanese 
plums  spurred  very  readily,  and  the  laterals  could  be  well  shortened  back. 

When  young  the  cherry-tree  should  be  well  topped  to  get  the  formation  of  limbs,  but 
this  should  be  discontinued  at  the  earliest  possible  moment,  as  the  cherry  was  very 
liable  to  gum.  It  also  required  to  be  kept  free  from  San  Jos6  scale,  which  was  a  frequent 
cause  of  gumming.  After  the  tree  had  been  formed,  it  should  receive  very  little 
pruning. 

The  lecturer  then  proceeded  to  prune  an  apple  tree  which  had  not  received  correct 
treatment  the  previous  winter.  In  most  apples  the  yearling  wood  should  be  given  plenty 
of  length,  the  tendency  induced  by  too  much  shortening  being  to  develop  wood  instead 
of  spurs.  When  shortening  leaders,  they  should  avoid,  if  possible,  cutting  back  to  a 
spur,  but  a  lateral  might  be  shortened  back  to  a  spur. 

A  good  hint  given  was  to  wipe  the  secateurs  with  an  oiled  rag,  which  had  been  dipped 
in  kerosene,  to  prevent  infection  being  carried  from  a  scale -infected  tree  to  a  clean  one. 

In  apricots  the  spurs  were  short  lived,  and  require  thinning  out. 

A  Wickson  plum  which  was  growing  very  upright  afforded  Mr.  Brereton  an  oppor- 
timity  of  demonstrating  a  method  of  forcing  growth  outwards  by  using  spreaders,  until 
such  time  as  heavy  bearing  tended  to  hold  the  tree  in  such  a  position.  Two  styles  of 
spreaders  were  used,  one  being  V  shaped  at  both  ends,  the  other  forked  at  one  end  and 
wedge  shaped  at  the  other  so  that  it  held  firmly.  He  emphasised  the  importance  of 
cutting  to  an  outward  eye,  and  in  some  instances  favoured  retaining  an  eye  above  the 
one  wanted,  in  order  to  force  the  growth  more  outwards.  Next  winter  the  growth  that 
was  not  wanted  could  be  taken  out. 
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In  reply  to  questions,  a  number  of  suggestions  wore  made  for  the  control  of  diseases. 
Acknowledging  a  vote  of  thanks,  Mr.  Brereton  stated  that  though  he  believed  carefully 
selected  parts  of  the  district  were  well  suited  to  the  production  of  fine  quality  fruit,  yet 
he  wished  to  utter  the  warning  that,  until  better  transport  facilities  were  available,  it 
would  be  decidedly  unwise  to  go  in  heavily  for  fruit-growing. 

Toronto. 

A  meeting  of  the  above  branch  was  held  on  3rd  September,  there  being  a 
fair  attendance. 

After  dealing  with  formal  business,  the  evening  was  devoted  to  general 
discussion  of  the  following  matters  : — The  qualities  of  Jersey  and  Shorthorn 
dairy  cattle,  fungus  and  insect  pests  and  suitable  sprays  for  same,  and 
varieties  of  fruit  suitable  for  the  Toronto  district. 

Warner's  Bay  and  District. 
Mr.  C.  W.  Burrows,  Field  Assistant,  visited  this  branch  on  2nd  September, 
and    conducted  a  demonstration  of  subsoiling  and  clearing  with  explosives 
at  Mr.  J.  Raws'  property. 

SUBSOILINa    AND    CLEARING    WITH    EXPLOSIVES. 

The  soil  was  of  volcanic  formation  mixed  with  fine  gravel,  and  therefore  not  very 
suitable  for  subsoiling  treatment  with  explosives;  moreover,  constant  rains  had  made 
the  soil  less  retentive  than  in  dry  weather.  However,  a  charge  of  one  plug  of  gehgnite 
was  put  2  feet  deep,  Mr.  Burrows  explaining  the  method  of  putting  the  fuse  in  the  cap, 
crimping  it  and  placing  it  in  position.  The  effect  of  the  explosion  was  to  break  up  the 
ground  nicely  for  about  3  feet  all  round,  giving  a  good  idea  of  what  could  be  accom- 
plished in  suitable  soil. 

An  old  Lisbon  lemon  tree  was  next  selected,  a  hole  bored  a  few  feet  away  at  an  angle 
that  allowed  the  charge  to  be  placed,  as  near  as  could  be  judged,  under  the  centre  of 
the  tree.  Half  a  plug  of  gelignite  was  used,  and  the  explosion  lifted  the  tree  slightly, 
after  which  it  eased  back  into  its  former  position.  The  ground  for  a  few  feet  round  was 
thoroughly  broken  up  and  apparently  no  harm  was  done  to  the  tree. 

Two  stumps  were  next  selected  for  attention,  and  were  successfully  broken  up,  so  that 
they  could  be  burned  with  ease. 

Emphasis  was  laid  during  the  demonstration  on  the  proper  way  of  handling  the  charges, 
especially  with  regard  to  tamping  a  shot  at  the  fixst;  the  work  should  be  verj'  gently 
done  for  a  few  inches,  and  then  as  it  was  considered  safe  the  tamping  could  be  firmer. 

Windsor. 

A  meeting  of  this  branch  was  held  on  23rd  September,  when  Mr.  James 
Hadlington,  Poultry  Expert,  delivered  a  valuable  lecture. 

Table  Poultry. 

Mr.  Hadlington  pointed  out  that  poultry  farmers  were  not  making  the  most  of  their 
resources  when  they  failed  to  rear  their  cockerels  to  the  age  and  weight  when  they 
would  be  fair  table  poultry.  Our  markets  were  not  well  supplied  with  anything  like  the 
number  of  prime  birds  they  could  absorb  at  prices  remunerative  to  the  farmer.  The 
average  poultry  farmer  had  it  so  firmly  fixed  in  his  mind  that  it  would  not  pay  to  rear 
cockerels  that  he  failed  even  to  put  it  to  the  test.  Speaking  of  the  Windsor  district,  he 
saidhehad  seen  very  fine  specimens  of  table  poultry,  principally  game  crosses,  at  their  local 
show  ;  but  he  was  sorry  to  say  that  judges,  in  making  their  awards,  often  failed  to 
recognise  prime  table  poultry,  and  simply  awarded  the  prize  to  the  heaviest  birds. 
Weight  alone  did  not  constitute  prime  quality.  The  diff"erent  classes  that  constituted 
good  and  inferior  birds  were  shown  by  means  of  slides  on  the  screen.  They  should  not 
despise  even  the  White  Leghorn,  for  it  would  pay  to  rear  the  cockerels  of  that 
breed  to  the  right  age  and  weight.  As  proof  of  this  he  mentioned  that  at  Hawkesbury 
Agricultural  College  White  Leghorn  cockerels,  marketed  at  between  five  and  six  months 
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old,  were  making  5s.  6d.  to  6s.  lid.  per  pair  last  season,  while  heavier  breeds  made  up 
to  10s.  2d.  per  pair.  These  birds  were  not  fattened,  but  were  simply  caught  up  out  of 
the  rearing  enclosure,  and  marketed  without  any  special  preparation,  and  under  the 
same  conditions  as  were  open  to  everyone  in  the  district,  or  even  in  the  county  of 
Cumberland, 

The  method  of  rearing  chickens  in  large  and  small  numbers  was  illustrated  by  slides, 
and  explained.  The  methods  that  would  ensure  success  in  egg  production  would  also 
produce  good  payable  table  poultry,  because  nothing  short  of  good  stock  and  good 
development  in  rearing  the  young  would  lead  to  profitable  operations.  To  this  end  they 
must  have  a  good  class  of  bird  on  their  farms.  A  mere  reputation  for  productiveness 
would  not  ensure  this.  They  must  have  birds  of  good  physique,  and  of  the  character  of 
the  breed.  Types  of  the  class  of  bird  to  breed  from  were  shown,  together  with  undesir- 
able types. 

Replying  to  questions,  Mr.  Hadlington  said  he  did  not  believe  in  late  hatching  ;  on 
that  he  was  very  emphatic.  Heavy  breeds  should  be  hatched  out,  if  possible,  during 
the  months  of  July  and  August,  preferably  by  the  middle  of  August,  particularly  if 
required  for  breeding  stock,  and  light  breeds  by  the  end  of  September,  preferably  sooner. 
He  went  on  to  say  that  late  hatching  led  up  to  degeneracy  and  to  constitutional 
weakness. 

The  Hogan  test  was  not  a  sufficient  test  in  itself  by  which  to  select  birds  for  the 
breeding  pens,  but  if  taken  in  conjunction  with  desirable  characters  it  might  perhaps 
lead  to  a  better  selection  being  made. 

For  combined  qualities  of  egg  production  and  table  poultry  he  would  recommend  such 
breeds  as  Black  Orpington,  Buff  Orpington,  Langshan,  and  Rhode  Island  Red  ;  even 
White  Leghorns  were  not  to  be  despised  as  table  poultry,  if  well  grown.  He  pointed 
out,  too,  that  because  a  fowl  was  black  it  did  not  follow  that  it  was  an  Orpington.  He 
referred  only  to  the  desirable  type  of  Black  Orpington,  and  not  to  a  mere  black  fowl, 
irrespective  of  size. 

Woonona. 

The  annual  meeting  of  members  of  the  above  branch  was  held  on  10th 
September,  a  very  good  number  of  members  attending.  The  annual  report 
disclosed  a  satisfactory  condition  of  affairs.  The  year  finished  with  a  member- 
ship of  102.  The  financial  statement  was  also  considered  gratifying,  there 
being  a  credit  balance  of  £26  13s.  8d. 

The  election  of  office-bearers  for  the  ensuing  year  took  place,  with  the  follow- 
ing results: — Chairman,  Mr.  E.  Cameron;  Vice-Chairman,  Mr.  E.  Perkins; 
Treasurer,  Mr.  G.  Fowler ;  Hon.  Secretar)^,  Mr.  H.  Coltman ;  Assistant  Secretary, 
Mr.  A.  CavUl. 

Each  member  was  urged  to  make  a  special  effort  to  secure  at  least  one 
new  member  for  the  next  meeting,  and  arrangements  are  being  made  to 
educate  the  members  upon  the  standard  of  judging,  so  as  to  gain  members  and 
make  the  meetings  more  interesting.  It  was  also  suggested  that  a  sectional 
Flower  Show  Competition  might  be  held. 

Yarramalong. 

A  meeting  was  held  on  llth  September,  when  a  discussion  took  place 
regarding  a  proposal  that  the  branch  should  pay  a  bonus  of  5s.  per  head  on 
all  foxes  killed  in  the  district,  skins  to  be  produced  and  bonus  paid  subject 
to  bo7ia  fides  being  established. 

Mr.  E.  Hodges  placed  before  the  members  the  results  of  maize  experiments 
carried  out  by  him  in  conjunction  with  the  Department  of  Agriculture;  the 
yields  were  not  as  satisfactory  as  they  might  have  been,  owing  to  excessive 
rains.     The  members  were  invited  to  view  the  plots. 
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A  discussion  also  took  place  regarding  the  advisability  of  co-operation  by 
members  with  a  view  to  obtaining  orchard  materials  co-operatively  in  large 
quantities,  so  as  to  reduce  expenses.  The  Secretary  explained  that  the 
objects  of  the  Bureau  were  to  establish  a  closer  relationship  between  farmers. 

Yurrunga  and  Avoca. 

On  17th  August  a  demonstration  was  held  in  connection  with  the  destruc- 
tion of  rabbits  by  fumigation  on  the  farm  of  Mr.  Wright,  Avoca.  Carbon 
and  smoke  mixture  were  the  ingredients  used,  and  two  large  warrens  were 
tried.  The  experiment  proved  successful,  for  one  of  the  warrens  was  opened 
up  and  the  rabbits  were  found  quite  dead — the  lungs  of  those  opened  being 
almost  black. 

On  2l8t  September  the  usual  monthly  meeting  was  held.  Mr.  E.  Gim  was 
elected  Organising  Secretary,  and  a  committee  was  appointed  to  arrange 
exhibits  for  the  branch  at  the  forthcoming  show. 


Commercial  Prospects  of  Herb  Production. 

In  view  of  the  attention  at  present  given  to  the  possibilities  of  the  produc- 
tion of  herbs  and  medicinal  plants,  owing  to  supplies  being  unobtainable 
from  enemy  countries,  the  following  conclusions  arrived  at  by  G.  N. 
Keller  in  an  article  in  the  JourndJ  of  the  Department  of  Agriculture  and 
Technical  Instruction  for  Ireland  will  be  found  to  be  of  interest,  and  may 
apply  equally  well  to  Australian  conditions  : — 

According  to  all  available  evidence  the  collection  of  wild  medicinal  plants  in  Ireland 
would  not  be  profitable  when  prices  are  normal.  The  cultivation  of  certain  drug  plants 
should,  in  view  of  their  present  scarcity  and  high  prices,  be  very  profitable  to  persons 
who  have  the  necessary  knowledge  and  facilities  for  the  purpose.  Under  normal  con- 
ditions the  commercial  production  of  medicinal  plants  does  not  present  unusual  oppor- 
tunities for  quick  returns  and  huge  profits.  The  market  demand  for  crude  drugs  is  so 
small  as  to  render  their  general  cultivation  somewhat  hazardous.  The  produce  of  a 
comparatively  few  acres  of  most  varieties  of  herbs  would  overstock  the  market,  and 
likewise  a  bountiful  crop  year  would  have  a  very  depressing  eCFeot  on  prices.  In  order 
to  reduce  their  risks  in  this  respect  it  is  the  practice  of  experienced  growers  whose 
products  have  a  good  reputation  to  enter  into  contracts  in  advance  for  the  supply  of 
definite  quantities  of  particular  plants. 

Information  regarding  the  cultivation  and  drying  of  medicinal  plants  is  not  so  com- 
plete and  accessible  as  in  the  case  of  ordinary  crops.  The  production  of  drugs  of  high 
quality  requires,  however,  skilled  management  and  special  knowledge.  .Some  writers 
have  gone  so  far  as  to  say  that  a  chemical  knowledge  of  the  drugs,  and  facilities  for 
making  standard  extracts  from  the  fresh  undried  plants,  are  essential  to  success.  No 
doubt  a  person  or  company  thus  equipped  has  a  great  advantage  over  competitors.  In 
general,  the  cultivation  of  medicinal  herbs  would  be  more  likely  to  succeed  as  a  special 
industry  in  the  hands  of  well-equipped  growers  than  as  a  side  issue  to  general  farming. 
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Orchard  Notes^ 

November. 


W.  ,T.  ALLEN. 

October  proved  a  trying  time  for  many  growers  owing  to  the  severe  frosts 
experienced  during  the  earlier  portion  of  the  month,  the  severity  of  which 
and  the  damage  caused  in  some  localities,  were  largely  due  to  the  very  dry 
atmospheric  conditions.  These  conditions,  while  very  helpful  in  preventing 
to  a  large  extent  the  development  of  Fusicladium  of  the  apple  and  pear, 
and  Anthracnose  of  the  vine,  caused  a  considerable  amount  of  damage  to  the 
fruit  in  some  localities. 

Cultivation. 

Generally  the  ploughing  was  carried  out  in  good  time,  and  those  growers 
who  gave  full  attention  to  this  very  necessary  spring  work,  and  to  the 
subsequent  cultivation,  will  reap  the  full  benefit,  because  the  well  cultivated 
soil  will  enable  the  moisture  retained  in  the  subsoil  to  carry  the  trees,  if 
necessary,  through  a  prolonged  dry  spell. 

It  is  unwise  to  allow  the  trees  to  be  insufficiently  supplied  with  moisture 
when  the  fruit  is  setting  and  developing. 

The  cultivator  must  be  kept  going,  stirring  the  soil  frequently  and  deeply, 
and  when  rain  does  come  the  soil  crust  must  be  broken  immediately,  other- 
wise the  moisture  will  be  quickly  evaporated  from  the  soil  during  the  hot 
weather,  more  especially  if  hot  winds  prevail. 

Spraying. 

Mack  Spot. — This  very  necessary  work  must  not  be  neglected.  The 
majority  of  the  growers  have  wisely  taken  no  risks  of  the  depreciation  of  their 
fruit  crops,  and  the  spray  pump  has  been  more  in  evidence  in  the  orchards 
than  usual.  Large  numbers  of  growers  have  used  lime-sulphur  or  Bordeaux 
mixture  at  the  "  pinking  stage  "  of  the  apples  and  pears  for  Black  Spot,  and 
have  followed  this  with  a  second  application  at  the  "  petal  dropping  "  stage, 
together  with  an  application  of  arsenate  of  lead  for  Codlin  Moth. 

Apple  Mildew. — The  season  so  far  has  been  favourable  to  the  development 
of  Mildew,  and  the  use  of  iron  sulphide  or  atomic  sulphur  on  those  varieties 
of  apples  affected,  has  been  an  additional  safeguard. 

Codlin  Moth. — At  least  one  spraying  this  month  with  arsenate  of  lead  will 
be  necessary  for  Codlin  Moth,  and  the  bandages  must  now  be  placed  round 
the  trunks  of  the  trees  and  regularly  examined  for  the  caterpillars.  All 
fallen  fruit  should  be  immediately  picked  up,  and  the  infested  fruit 
destroyed. 

Vine  Diseases. — The  vines,  in  most  instances,  were  well  treated  for  Black 
Spot,  just  as  the  buds  swelled,  followed  by  Bordeaux  mixture  when  the 
growth  started.  This  should  be  followed  by  an  application  after  the  fruit 
sets,  using  the  6-4-50  formula.  In  moist  or  wet  situations  where 
Anthracnose  was  bad  last  season  an  application  was  necessary  between  the 
two  stages — just  before  the  flowers  opened. 

The  vines  must  still  be  dusted  regularly  with  sulphur  to  safeguard  them 
against  oidium. 
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Leaf-eating  Pests. — A  close  watch  should  be  kept  for  Pear  and  Cherry 
Slugs  and  Vine  Caterpillars,  and  immediately  they  are  in  evidence  the  trees 
and  vines  should  be  sprayed  with  arsenate  of  lead. 

Fruit  Fly. 

Fruit  Fly  may  prove  troublesome  in  the  early  summer  fruits,  and  every 
effort  should  be  made  to  destroy  the  early  broods  by  picking  up  all  fallen 
fruit  and  destroying,  by  boiling  for  twenty  minutes,  all  infested  fruit. 
Traps  and  baits  should  also  be  freely  used. 

Peach  Tip  Moth. 

Growers  are  urged  to  use  all  means  possible  to  destroy  the  first  brood  of 
Peach  Tip  Moth,  whose  maggot  infests  the  tips  of  the  young  shoots.  If 
these  tips  are  nipped  off  a  couple  of  inches  below  where  they  show  signs  of 
drooping  a)id  are  burned,  large  numbers  of  the  first  brood  will  be  destroyed, 
and  as  each  female  moth  probably  lays  one  hundred  eggs,  this  method  will 
considerably  reduce  the  second  brood,  which  infests  the  fruit. 

Toung  Trees. 

Give  every  care  and  attention  to  the  newly  planted  and  young  trees  ;  keep 
the  surface  of  the  soil  I'ound  them  in  free  condition  with  the  cultivator,  and 
where  the  cultivator  does  not  reach  loosen  with  the  hoe.  Water  any  newly 
planted  tree  that  shows  signs  of  flagging. 

Summer  Thinning. 

Go  over  all  young  trees,  removing  crowded  or  unnecessary  growths  so  as  to 
direct  the  full  vigour  of  the  tree  into  the  permanent  channels  necessary  to 
form  a  strong  well-built  framework.  Allow  free  circulation  of  light  and  air, 
and  develop  fruiting  wood  by  shortening  in  lateral  growths  necessary  for  this 
purpose. 

All  grape  vines  should  be  gone  over,  disbudding  and  rubbing  off  superfluous 
growths,  more  especially  those  coming  directly  off  the  old  arms  and  trunk. 

Thinning  Fruit. 

The  final  dropping  of  young  fruit  will  now  have  taken  place,  and  on  all 
varieties  where  the  fruit  has  set  too  heavily  it  should  be  thinned  out.  It 
does  not  pay  at  the  present  high  cost  of  labour,  and  at  the  price  of  coverings 
to  market  any  but  good  quality  fruit. 

Harvesting. 

The  early  cherries  will  shortly  be  ready  for  marketing,  followed  by  the 
early  peaches  and  apricots  in  coastal  districts.  Growers  will  find  it  pays  to 
grade  and  pack  the  fruit  carefully.  Face  all  first  quality  boxes  of  cherries, 
but  see  that  the  fruit  underneath  is  of  the  same  quality  as  the  faced  layer. 

Make  every  provision  for  handling  and  marketing  the  mid-season  fruits, 
for  if  the  season  proves  hot  and  dry  they  will  mature  rapidly.  A  careful 
estimate  should  be  made  of  the  crop,  so  as  to  have  the  necessary  cases,  «fec., 
on  hand. 

Buds  and  Grafts. 

All  buds  and  grafts  should  be  carefully  gone  over,  all  shoots  other  than 
those  from  the  scion  or  bud  being  i-emoved.  When  the  required  shoots  are 
18  inches  high  they  should  be  nipped  back;  this  strengthens  and  causes 
them  to  branch. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.                            lyio. 
Tweed  River  A.  Society  (Murwillumbah) 
lismore  A.  and  P.  Society         


Secretary.  Date. 

...  T.  M.  Keunedy  ...  Nov.  13,  14 
...  H.  Pritchard        ...     „      20,  21 


1919. 

Albion  Park  A.,  H.,  and  I.  Association  

Gosford  and  Brisbane  Water  A.  and  H.  Association 

Kiama  Agricultural  Society       

Dapto  A.  and  H.  Society  

Berry  A.  Association 

Shoalhaven  A.  and  H.  Association  (Nowra) 

Manning  River  A.  and  H.  Association 

UUadulla  A.  and  H.  Association  (Milton)      

Coffs  Harbour  and  District  A.  Society  

Wollongong  A.,  H.,  and  I.  Association  

Central  Cumberland  A.  and  H.  Assocn.  (Castle  Hill)... 

Yanco  Irrigation  Area  A.  Society  (Leeton)    

Southern  New  Elngland  P.  and  A.  Association  (Uralla) 

Inverell  P.  and  A.  Association  ...         

Dorrigo  and  Guy  Fawkes  A.  Association        

Gunning  P.,  A.,  and  I.  Society  

Newcastle  A.,  H.,  and  I.  Association 

Bathurst  A.,  H.,  and  P.  Association 

Tenterfield  P.,  A.,  and  M.  Society 

Bega  A.,  P.,  and  H.  Society      

Braid  wood  P.,  A.,  and  H.  Association  

Tumut  A.  and  P.  Association 

Bangalow  A.  and  I.  Society 

Oootamundra  A.,  P.,  H.,  and  I.  Association 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes) 

Kangaroo  Valley  A.  and  H.  Association        

Nambucca  A.  and  H.  Association  

Tumbarumba  and  Upper  Murray  P.  and  A.  Society... 

Orange  A.,  and  P.  Association   ...         ...         

Blacktown    Branch   of    the   Agricultural  Bureau 
of  New  South  Wales. 

Goulburn  A.,  P.,  and  H.  Society         

Mndgee  A.,  P.,  H.,  and  I.  Association 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn.... 

Oobargo  A.,  P.,  and  H.  Society  

Grookwell  A.,  P.,  and  H.  Society  

Gundagai  P.  and  A.  Society       ...  

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 
Cooma  P.  and  A.  Association     ... 

Walcha  P.  and  A.  Association  ...  

Hunter  River  A.  and  P.  Association  ... 

Camden  A.,  H.,  and  I.  Society - 

Dungog  A.  and  H.  Association  .. . 
Quirindi  District  P.,  A.,  and  H.  Association  ... 
Upper  Hunter  P.  and  A.  Association  (Mnswellbrook) 
Royal  Agricultural  Society  of  N.S.W. 

Moree  P.  and  A.  Society  ...         ...         

Murrumbidgee  P.  and  A.  Association  (Wagga)         ... 

Ganmain  A.  and  P.  Association  ...         

Temora  P.,  A.,  H.,  and  I.  Association 


H.  G.  Eraser       ., 

,.  Jan, 

15,  16 

W.  Moore 

•     >> 

24,25 

G.  A.  Somerville., 

'•     j> 

25,  27 

F.  James 

31 ;  Feb.  1 

W.  Pryor 

'.  Feb. 

5,6 

H.  Ranch 

■*      if 

13,  14 

L.  Plummer 

—      »> 

19,20 

R.  F.  Cork 

5  J 

19,20 

C.  Vost     ... 

"•           >> 

20,21 

W.  J.  Cochrane  . 

■•           >J 

20,  21,  2-2 

H.  A.  Best 

'•          »> 

21,22 

T.  H.  Hogan       . 

>l 

25,  26 

H,  W.  Vincent  . 

9t 

25,  26,  27 

J.  T.  Dale 

25,  26,  27 

R.  R.  Blair 

••           >) 

26,27 

J.  R.  Turner 

•'           >» 

26,  27 

E.  J.  Dann 

>> 

26,27,  28  J 
March  1 

S.  V.  Turrell      . 

..  Mai 

•.  4,  5,  6 

R.  S.  Smith 

f  > 

4,5,  6 

H.  J.  B.  Grime  . 

5,  6 

L.  Chapman 

>» 

5,6 

T.  E.  Wilkinson . 

>i 

5,  6 

W.  H.  Reading  . 

••          5> 

11,  12 

N.  Gardner 

•■           l> 

11,  12 

G.  A.  Priest 

»  » 

11,  12,  1» 

L.  W.  Vance       . 

••           l> 

12,  13 

M.  Wallace 

12,  13 

W.  R.  Figures     . 

>> 

12,  13 

W.  J.  I.  Nancarrow    ,, 

12,  13,  14 

R.  H.  Lalor 

..      „ 

13,  14,  15 

H.  C.  Fraser 

>» 

13,  14,  15 

E.  J.  Hannan 

••     If 

18,  19,  20 

A.  McArthur 

.•     »» 

18. 19,  20, 
21 

T.  F.  Kennelly    . 

•  •     ti 

19,20 

P.  R.  Marks 

19,20 

C.  D.  Asprey 

►>       n 

19,20 

E.  Weeks... 

••       »» 

19,  20,  21 

C.  J.  Walmsley . 

»> 

26,27 

S.  Hargrave 

II 

26,27 

E.  H.  Fountain  . 

II 

26,27.28, 
29 

A.  E.  Baldock     . 

..April2,  3,  4 

W.  H.  Green       . 

II 

2,3,4 

A.  Pountney 

2,  3,  4 

R,  C.  Sawkina     , 

..     II 

9,  10 

H.  M.  Somer 

»i 

15-23 

A.  U.  Ezzy 

..  May 

21,22,  23 

A.  F.  D.  White.. 

.  Aug. 

,  26.  27,  28 

T.  S.  Henderson. 

..Sept. 

,    9,  10 

A.  W.  Ness 

•  •     II 

16,  17,  18 
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When  you  want  a  Gate^^^^^^^ 
that  is  right  Up-to-date 
say  '' Buzacott's" 

They  represent  a  tremendous  improvement  over  the  old  style  wooden  gates. 
They  are  rigid  and  immensely  strong  in  every  detail,  easy  swinging,  fitted 
with  every  modern  improvement  that  the  best  of  brains,  material,  and  skdled 
labor  can  provide. 

Undoubtedly  Buzicott  Gates  are  the  best  investment  for  property  owners  in 
city  or  c  )untr}'.  We  have  designs  for  every  purpose.  The  prices  are 
moderate. 

All  the  old  Favorites  are  still  obtainable 


Here  we  illustrate  two  useful  models 


THE     DIAMOND    GATE. 

The  Diamond  Gate  makes  an  excellent  Sheep  Gate  ;  it  can  also  be  made  rabbit  proof  by 
clanipinsr  30  x  li  x  7  s;auge  i;alvanised  wire  neltinjf. 


"N"     GATE. 

Our  "N  "  Gate  wasorijjinally  desiu'nei  for  a  Sheep  Gate,  and  for  that  purpose  has  no 
equal ;  swings  lightly,  is  ri^id,  and  considerably  cheaper  than  a  wooden  gate. 


Cut  out  and  mail  this  Coupon  to-day. 


Please  send  me,  free  of     charge.  Booklet 
I  haue  marked  X. 


Canning  OulCts, 

Separators, 

Engines, 

Gates  and  Fencing 


Sprayers, 

Pumps, 

Suddeth    Ribbit 

Fumigator. 


NAME 

ADDRESS 
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Buzacott  &  Co.,  Ltd., 

"  Always  ask  for  BuzacoWs 
Gates  and  Fencing.''^ 

7-11  Market-st.,  Sydney. 
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Pumping    "For    BB-»-i^o.i:i©B^- 

Pumping  for  irrigation  is  an  expensive  practice  unless  Power  can  be  produced 
at  a  very  low  cost.     The  makers  of 

JELBART'S  SUCTION  GAS  PLANTS 

claim  with  confidence  that  Jelbart's  Engines  operate  on  Suction  Gas  at  the 
irreducible  minimum  of  fuel  cost,  as  the  plant  consumes  wood  which,  in  nio?t 
instances,  can  Le  had  for  the  gathering.  1  he  magnitude  of  the  saving  to  be 
«ffected  by  installing  one  of  these  plants  may  be  judged  bj'  the  fact  that  a 
satisfied  u^er  claims  to  have  reduced  the  ctst  of  irrigation  from  '2s.  6d.  to  2d. 
per  acie. 

Where  considerable  power  is  required,  Jelbart's  Stat'onary  Suction  Gas  Plant.s, 
in  sizes  from  2U  H. P.  to  80  H.P.,  are  recommended,  although,  where  smaller 
plants  can  1  e  installed,  the  portable  types  from  6  to  20  B.  H.P.  will  be  found 
equally  effective. 

The  Stationary  and  Portable  Models  are  general  utility  farm  engines,  highly 
adaptable  for  Chaff-cutting,  fc^heep  Shearing,  Threshing  and  Wood  Sawing,  in 
addition  to  Pumping. 

Illustrate<l  Prospectus  giving  full  particulars  of  the  construction  and  abilities 
of  these  plants  sent  fiee  on  request. 

JELBARTS  PROPRIETARY   LI^IT 

F  M  P  I  M  F  F  R^ Makers  of  Crude  Oil  Tractors  and  Road  Rollers,  Hopper  Cooled 

tIMU  IIM^^nO         Eiij^ines,  Stationary  and  Portable,  buction  Gas  Plants,  etc. 
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Popular  Descriptions  of  Grasses* 

[Continuod  from  page  785.] 


E.  BREAKVVELL,   B.A.,  B.Sc,  Agrostologist. 

THE    PANIC    GRASSES. 

The  genus  Panicum  constitutes  one  of  the  largest  genera  of  the  grasses.  It 
numbers  300  species,  distributed  all  over  the  world.  Generally  speaking, 
however,  they  are  mostly  confined  to  the  tropical,  sub-tropical,  and  hot 
temperate  regions,  and  the  few  that  are  found  in  Europe  are  confined  to  the 
warm  parts  of  Italy.  The  United  States  of  America  and  Australia  are 
particularly  well  represented,  and  there  are  sixty  species  native  to  this 
country. 

The  Panicum  species,  or  Panic  grasses  as  they  are  often  called,  are  true 
sun  grasses,  and  also  require  generally  a  fair  amount  of  moisture  to  reach 
ordinary  development.  Under  such  conditions  they  make  rapid  growth, 
and  in  a  short  time  produce  an  abundant  supply  of  seed. 

As  a  rule,  the  Panic  grasses  are  easily  distinguished  by  the  structure  and 
appearance  of  the  inflorescence  or  seed  head.  Each  seed  is  singly  represented 
in  its  individual  bracts,  and  very  often,  owing  to  the  plumpness  of  the  seeds, 
the  flowering  or  seed  spikelets  stand  out  prominently  on  the  flowering  stalks. 
Amongst  the  Australian  grasses,  some  of  the  Paspalums  and  the  Eriochloas 
closely  resemble  the  Panic  grasses,  but  the  presence  of  a  small  outer  bract 
in  the  spikelets  of    the  Panicums  generally  makes  the  distinction  clear. 

Most  of  the  Panic  grasses  have  a  tussocky  habit,  but  a  few  are  creeping. 
All  the  Panic  grasses  of  the  interior  are  of  a  tufted  character,  and  these  tufts, 
under  judicious  stocking,  will  often  attain  a  considerable  size,  averaging 
from  1  to  2  feet  in  diameter. 

Some  of  the  Panic  grasses  will  not  thrive  except  under  constantly  moist 
conditions.  Others,  however,  have  a  root  and  leaf  system  admirably  adapted 
for  tiding  them  over  dry  periods.  One  Panic  grass  (a  form  of  P.  divaricatissi- 
mum,  commonly  known  as  Spider  grass  or  Umbrella  grass)  has  such  a  thick 
coating  of  hairs  on  the  leaves  that  it  is  only  slightly  affected  by  very  extreme 
conditions.  Again,  this  grass,  together  with  many  others,  has  a  decided 
swelling  at  the  base  of  the  stems,  which  is  caused  by  the  overlapping  of 
numerous  hairy  sheath  leaves.  The  denseness  of  the  hairs  on  these  sheathing 
leaves  probably  acts  as  a  screen,  preventing  the  rapid  removal  of  the  air 
between  the  outside  of  the  sheathing  leaves  and  the  stem.  Thus  trans- 
piration of  moisture  is  checked  to  a  considerable  extent,  and  the  root-stock 
is  protected  in   consequence. 

The  following  Panic  grasses  have  moist  habitats  or  surroundings  in  Aus- 
tralia : — P.indicum,  P.  crus-gaUi  (Swamp  or  Barnyard  grass),  P.  repe»?5,and 
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P.  obseptum.  The  distribution  of  the  Panic  grasses  is  well  shown  in  the 
appended  list.  For  the  sake  of  convenience,  New  South  Wales  has  been 
divided  into  four  climatic  areas,  viz. — (1)  a  summer  rainfall  zone  (which 
constitutes  the  area  north  of  a  line  passing  through  Bourke,  Coonamble,  and 
Quirindi) ;  (2)  a  winter  rainfall  zone  (constituting  the  area  south  of  a  line 
passing  through  Wilcannia,  Condobolin,  and  Yass) ;  (3)  a  neutral  rainfall  zone 
(which  lies  between  the  previous  two,  and  receives  a  regular  distribution  of 
rain  practically  throughout  the  year) ;  and  (4)  a  coastal  rainfall  zone.  It 
will  be  observed  from  the  accompanying  table  that,  excluding  the  coast, 
the  summer  rainfall  zone  easily  leads  in  the  number  of  the  Panic  grasses, 
strikingly  illustrating  their  adaptability  to  hot  moist  conditions.  The  coast 
is  also  sufficiently  supplied  with  heat  and  moisture  during  the  summer  months 
to  allow  the  Panic  grasses  to  attain  their  maximum  development. 


Summer 

Rainfall 

Zone. 


Winter 

Rainfall 

Zone. 


Neutral 

Rainfall 

Zone. 


Coast. 


P.  c<£nicolum 
P.  parviflorum 
P.  tenuissimum 
P.  sanguinale 
P.  semialatum 
P.  leucophceum 
P.  queenslandicum 
P.  Benthami 
P.  proliferuin 
P.  crusparonis 
P.  cms- gain  ... 
P.  flavidum  ... 
P.  Gilesii 
P.  polyphyllum 
P.  distachyum 
P.  reversum  ... 
P.  indicum    ... 
P.  adspersum 
P.  uncinulatum 
P.  j)ygmteum 
P.  repens 
P.  marginatum 
P.  obseptum  ... 
P.  prolutum  ... 
P.  strictum    ... 
P.  effusum    ... 
P.  bicolor 
P.  melananlhum 
P.  decomposite  m 

Totals 


20 


18 


Many  of  the  Panic  grasses  native  to  Australia  are  also  found  in  other 
countries.  Amongst  these  may  be  mentioned  P.  sanguinale  (Summer  grass), 
P.  antidotale,  and  P.  flavidum  (Warrego  Summer  grass)  in  India  and  Africa ; 
P.  colonum  (Swamp  or  Barnyard  grass)  in  the  old  and  the  new  worlds; 
P.  myurus  in  Africa;  P.  indicum  in  Asia  and  Africa;  and  P.  distacJiyum 
in  India. 
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Fig.  1. — Para  QtassHPrmicum  muticum  Forsk.). 
Note  the  creepiiis,'  root  system  and  the  heavy  stems  and  leavt 

Popular  Descriptions  of  Grasses. 
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The  Cultivated  Panic  Grasses. 

Most  of  the  cultivated  Panic  grasses  are  grown  under  the  name  of  millets. 
The  principal  of  these  are  P.  miliaceum,  P.  frumentaceum,  and  P.  cnis-galli. 

In  addition,  P.  miiticum  (Para  grass)  and  P.  maxhnum  (Guinea  grass) 
have  come  into  favour  as  cultivated  pasture  grasses,  while  experiments, 
with  a  view  to  bringing  them  under  cultivation,  are  being  carried  out  with 
certain  other  varieties,  viz.,  P.  decompositmn  (Native  Millet),  P.  flavidmn 
(Warrego  Summer  grass),  P.  prolutum  (Coolah  grass),  amongst  the  natives, 
and  P.  hulhosum  (Texas  grass)  amongst  the  introduced. 

P.  frumentaceum  and  P.  crus-galli  are  generally  cultivated  under  the  name 
of  Japanese  Millet,  while  P.  miliaceum  is  often  known  as  Brown  C^orn  Millet, 
Proso  French  Millet,  and  sometimes  as  Chinese  Millet.  These  millets, 
together  with  others,  wall  be  dealt  with  in  a  later  article. 

Para  Grass  {Panicuni  muticum).      (See  Fig.  1.) 

Other  names  for  this  grass  are  Mauritius  Grass,  Scotch  Grass,  and  Water 
Grass.  The  scientific  name  applied  to  the  grass  in  this  State  is  Panicum 
muticum  Forsk.,  and  this  is  also  the  name  by  which  it  is  known  in  Ceylon  and 
the  West  Indies.  Other  scientific  terms  applied  to  the  grass  are — P. 
harhinode  Trin.,  and  P.  molle  Gris. 

Para  grass  is  now  grown  largely  in  Ceylon,  East  Indies,  Philippine  Islands, 
Fiji,  Hawaii,  and  other  South  Sea  Islands,  W^est  Indies,  Florida,  British 
Guiana,  and  other  parts  of  South  America,  and  in  Queensland.  Its  valuable 
properties  have  been  known  since  1849,  when  seed  received  from  Barbados 
was  distributed  by  Sir  William  Hooker  to  the  different  English  colonies. 

Para  grass  is  rather  coarse  and  vigorous,  but  with  succulent  stems  and  leaves. 
It  is  characterised  by  having  very  hairy  nodes  on  the  stems,  and  by  rooting 
readily  at  the  joints.  If  given  free  scope,  the  rapidity  with  which  these 
stoloniferous  stems  grow  along  the  ground  and  root  at  every  node  is  surprising. 
From  the  rooted  nodes  straight  shoots  spring  up,  growing  (in  Queensland  and 
on  the  Northern  Rivers)  to  a  height  of  2  to  3  feet.  So  thickly  are  the  running 
stems  and  vertical  shoots  produced,  that  a  plot  containing  the  fully  developed 
grass  presents  such  a  thick,  tangled  mass  that  it  is  almost  impossible  to  walk 
through  it. 

Para  grass  is  highly  spoken  of  in  semi-tropical  and  tropical  countries.  It 
forms  one  of  the  principal  cattle  grasses  in  Fiji  and  Hawaii.  In  the  latter 
country  it  is  grown  under  heavy  rainfall  or  irrigation  as  a  green  soiling  crop 
for  horses  and  dairy  cattle.  It  is  also  used  to  some  extent  as  a  pasture  grass. 
The  best  results  have  been  reported  from  low,  wet  lands,  and  it  is  credited 
with  completely  drying  out  semi-marshy  lands.  Under  a  heavy  rainfall  it 
yielded  at  the  rate  of  31  tons  per  acre  of  green  forage  in  four  cuttings  within 
nine  months  of  planting. 

At  Singalong  and  Alabang  in  the  Philippine  Islands  it  was  described  as 
producing  runners  3  to  6  yards  long.  The  hay  was  difficult  to  cure,  but  very 
palatable  in  quality. 
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in  Ceylon  the  grass  was  cut  twice  at  an  interval  of  eighty-seven  <lay.s,  and 
yielded  for  the  two  cuttings  a  total  of  12  tons  of  green  fodder  per  acre. 

The  highest  yield  recorded  from  this  grass  appears  to  be  froju  an  old- 
established  plot  in  British  Guiana,  which  gave  in  five  mowings  during  the 
year  a  yield  of  41|  tons  of  green  fodder  per  acre. 

Para  grass  is  grown  to  some  extent  in  Queensland,  particularly  along  the 
coastal  districts.  There  are  only  one  or  two  references  to  it  in  the  Queensland 
Agricultural  Journal,  but  it  is  credited  with  doing  well  at  the  State  Agricul- 
tural College,  and  also  at  Biggenden. 


.*'-V'^:v\- 


A  Plot  of  Para  Grass,  WoUongbar  Experiment  Farm. 


In  New  South  Wales  it  has  been  tried  at  Grafton  and  WoUongbar  Experi- 
ment Farms,  at  Hawkesbury  Agricultural  College,  and  at  Yanco  Experiment 
Farm.  As  a  result  of  these  trials  it  has  been  definitely  proved — (1)  that  the 
grass  does  best  in  the  hot  coastal  climates  of  the  Northern  Rivers  ;  (2)  that  at 
Yanco,  even  under  irrigation,  its  growth  is  very  small  compared  with  tliat 
at  Grafton  and  WoUongbar.  The  latter  result  may  be  due  to  two  reasons  : — 
(a)  The   absence  of  the   maritime  influences  and   a    consequently  dry 

atmosphere;  or 
{b)  the  hard  nature  of  the  soil  wliich,  when  dry,  militates  against   the 
rooting  of  the  grass  at  the  nodes  of  the  runners. 
At  Grafton,  Para  grass  is  often  cut  down  by  frosts,  but  at  WoUongbar  it 
remains  green  practically  throughout  the  year.     It  makes  very  rapid  growth 
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during  the  summer  months,  forming  a  dense  mat  of  leaves  and  succulent 
stems,  2  to  3  feet  in  height.  It  holds  its  own  readily  with  paspalum,  and 
when  once  established,  cannot  be  encroached  on  by  that  grass.  Owing  to 
this  fact,  and  also  because  a  change  of  pasture  from  paspalum  is  desirable, 
an  experiment  is  at  present  being  conducted  to  determine  its  value  vmder 
grazing  conditions. 

Up  to  date  this  grass  has  been  little  grown  by  farmers.  This  is  probably 
due  to  the  popularity  of  paspalum,  and  also  partly  to  the  fact  that  Para 
grass  does  not  mature  its  seed,  and  root  planting  is  necessary.  The  latter, 
however,  is  very  easily  accomplished  because  of  the  readiness  with  which 
any  portion  of  the  stem  with  a  joint  strikes  in  the  soil.  A  running  stem  of 
this  grass  will  provide  several  off-sets,  and  if  furrows  are  ploughed  in  one 


Planting  a  pasture  of  Paia  Grass,  Wollongbar  Experiment  Farm. 

direction  and  the  off-sets  are  placed  at  3  or  4  feet  intervals  in  the  furrows, 
and  covered  with  the  soil  by  running  the  plough  in  the  opposite  direction,  a. 
considerable  amount  of  ground  can  be  covered  in  a  day. 

Guinea  Grass  {Panicmn  maximum).     (Fig.  2.) 
Guinea  grass  is  perhaps  more    largely  grown  in  tropical  and  semi-tropical 

countries,  and  in  Jamaica,  where  it  is  known  as  Zacate,  it  is  considered  second 

only  in  importance  to  sugar  as  a  primary  product. 
As  its  name  implies,  this  grass  is  a  native  of  Guinea  in  Africa,  and  the  Kew 

Bulletin  supplies  the  following  information  : — "  In  Brazil  this  grass  is  known 
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as  '  Capiiu  de  Colonia.'  It  was  arcidentally  introduced  to  Jamaica  from 
the  coast  of  Guinea  as  bird  food  about  1740.  In  1794  Bryan  Edwards  wrote  : 
'  Most  of  the  grazing  and  breeding  pens  were  originally  created,  and  are  still 
supported  by  means  of  this  invaluable  herbage,  and  perhaps  the  settlement 
of  the  north  side  is  wholly  owing  to  the  introduction  of  this  excellent  grass. 
Although  it  usually  seeds  freely,  it  is  generally  propagated  by  root  cuttings. 
When  it  grows  rank  and  tall  it  should  be  cut  frequently,  to  prevent  it 
becoming  too  hard  and  coarse.  Analysis  shows  it  to  be  very  rich  in  nutritive 
qualities,  and  where  this  grass  can  be  fully  established  it  is  probably  the  best 
fodder  plant  known  for  permanent  cultivation.  It  is  a  favourite  grass  for 
stall  fodder,  but  it  is  sometimes  necessary  to  guard  against  over- feeding 
with  this  grass  alone  in  a  rank  state.  It  would  form  an  excellent  material 
for  j)reserving  in  silos.'  " 

Unlike  Para  grass,  Guinea  grass  is  tufted,  growing  to  a  height  of  3  to  6  feet. 
Some  of  the  tufts  when  fully  established  measure  3  to  5  feet  across.  The 
leaves  are  broad  and  flat,  and  the  leaf  sheaths  and  nodes  of  the  stem  are  hairy. 
The  inflorescence  is  generally  well  developed,  although  the  seed  does  not 
set  too  well,  and  it  also  sheds  very  irregularly. 

The  best  results  with  this  grass  have  been  obtained  in  India,  Ceylon,  Fiji, 
Hawaii,  West  Indies,  and  South  America.  When  planted  in  India  it  yielded 
in  the  first  year  4  tons  of  green  fodder  per  acre,  and  in  the  succeeding 
five  years  28  to  100  tons  per  acre.  In  Hawaii  it  grows  to  a  height  of  6  to  10 
feet,  and  is  used  principally  as  a  soiling  crop.  If  to  be  fed  to  horses  without 
being  run  through  a  feed  cutter,  the  crop  should  be  cut  frequently,  as  the 
grass  becomes  coarse  at  the  base.  It  is  not  recommended  in  that  country 
as  a  pasture  grass,  though  16  acres  of  Guinea  and  4  acres  of  Para  grass 
carried  forty  head  of  mules  and  horses  for  the  year. 

In  British  Guiana  the  grass  gave  for  five  cuts  during  the  year,  a  total  yield 
of  107  tons  of  green  fodder  per  acre. 

Frequent  references  have  been  made  to  the  capacity  of  this  grass  for 
retaining  its  vitality  for  long  periods.  Plots  twenty  years  old  have  been 
recorded,  showing  no  deterioration  whatever.  One  writer  in  India  states : 
^'  There  is  no  other  plant,  wild  or  cultivated,  that  yields  such  a  large  amount 
of  greenstuff  every  year  for  a  generation." 

Guinea  grass  was  introduced  into  the  Philippines  in  1907,  and  proved  a 
great  success  right  from  the  start.  It  is  credited  there  with  being  the  best 
perennial  grass  that  can  be  cut  for  green  feed,  and  its  feeding  value  was  highly 
spoken  of.  At  one  farm  it  was  cut  eleven  times  in  a  year,  and  averaged 
110  tons  of  green  feed  for  that  period.  The  grass  was  fed  to  the  work  and 
saddle  horses  in  place  of  hay,  and  an  inspection  of  the  animals  showed  their 
condition  to  be  excellent.  At  the  request  of  the  American  military  com- 
mander, General  Pershing,  the  military  horses  were  fed  with  this  grass, 
and  it  was  found  that  126  tons  were  required  to  feed  615  horses  for  a 
month. 
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Guinea  grass  was  chemically  analysed  in  Queensland  some  considerable 
time  ago  in  two  stages,  viz.,  over-ripe  growth  and  young  shoots,  and  was 
reported  on  as  follows  : — 


Moisture     

Soluble  albuminoids 
Insoluble  albuminoids 
Digestible  fibre 
Woody  fibre 
Soluble  ash... 
Insoluble  ash 
Chlorophyl,  amides,  &c. 


Total  nitrogen 

Total  albuminoid  nitrogen 

Albuminoid  ratio 

A  very  careful  experiment  was  carried  out  at  Trinidad  (West  Indies)  to 
determine  the  food  value  of  the  grass,  and  the  following  table  was  published. 
It  is  very  interesting  to  compare  Guinea  grass  in  this  respect  with  other 
well-known  fodder  plants  : — 


Over-ripe  Grass. 

Young  Shoots 

per  cent. 

per  cent. 

70-92 

69-08 

•88 

•86 

•66 

2-20 

1-94 

2-25 

20-11 

13-92 

1-07 

1-02 

2-29 

3-55 

.      2-13 

712 

100-00 

100-00 

-40 

•71 

-25. 

49 

... 

1  :  14-3 

1  :  5-3 

Albuminous 
compounds. 


Carbonaceous 

principles 

and  woody 

fibre. 


Mineral 
matter. 


Ash. 


Guinea  grass  (air-dried) 
Clover  hiav 

Vetch    ..."^        

Couch  grass     ... 
Para  grass 


per  cent. 
18-90 
1116 
10- 10 
15«50 
15-50 


per  cent. 
7-80 
7-30 
8-25 
6-59 
5-24 


per  cent. 
58-32 
72-03 
86-07 
65-94 
69-97 


per  cent. 

14-97 
9-01 
5-68 

11-95 
9-28 


per  cent. 

4^14 
6-3 


It  will  be  noticed  that,  although  it  is  somewhat  low  in  carbonaceous  matter, 
it  is  very  high  in  albuminous  compounds. 

Roots  of  this  grass  were  distributed  in  1898  from  Wollongbar  Experiment 
Farm  to  farmers  on  the  Northern  Rivers,  who  reported  very  favourably  on 
it,  and  references  were  made  to  its  drought-resistant  qualities,  and  also  to 
its  adaptability  for  chaff  and  for  ensilage.  This  was  over  twenty  years  ago, 
and  yet  the  fact  remains  that  the  grass  has  not  become  popular  to  any  extent, 
due  probably  to  the  advantages  and  the  vigorous  properties  of  paspalum, 
and  to  the  fact  that  Guinea  grass  is  not  a  good  seeder.  The  plots  at  Grafton 
and  Wollongbar  Experiment  Farms  have  been  established  for  a  considerable 
number  of  years,  and  they  are  now  as  good  as  when  first  laid  down.  Yields 
of  40  tons  of  green  feed  per  acre  have  been  obtained  from  the  plot  at  Wollong- 
bar, and  the  one  at  Grafton  does  nearly  as  well.  The  grass  sets  a  fair  amount 
of  seed,  but  it  ripens  unevenly  and  shatters  easily,  consequently  the  harvest- 
ing of  the  seed  necessitates  several  operations  during  the  year — a  very  bad 
feature  in  a  gra.ss.  However,  root  planting  is  easily  carried  out,  and  a  pasture 
has  just  been  laid  down  by  this  method  at  Wollongbar  to  determine  the 
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Fig.  2. — Guinea  Grass  {Panirum  maximum  Jacq.). 
Note  the  vi!,'orous  root  system  of  this  ^.'rass,  and  slightly  nod:.I  rootinj,'. 

Popular  Descriptions  of  Grasses. 
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value  of  the  grass  under  grazing  conditions.  When  established  Guinea  grass  is 
just  as  aggressive  as  Para  grass,  and  cannot  be  encroached  upon  by  paspalum. 

Guinea  grass  was  tried  at  Yanco  Experiment  Farm  under  irrigation.  The 
clumps  grew  well,  but  did  not  produce  anything  like  the  yields  common  on 
the  Northern  Rivers. 

Guinea  grass  is  still  likely  to  become  popular  on  the  North  Coast  when 
farmers,  under  closer  settlement,  come  to  realise  that  a  change  from  pas- 
palum diet  is  necessary  for  the  well-being  of  the  dairy  herd.  Such  an  old- 
tried  and  well-proved  grass  must  eventually  find  a  place  in  the  balanced 
ration  in  districts  where  its  vigorous  growth  is  assured. 

Texas  Grass  {Panicum  hulbosum).     (Fig.  3.) 

In  appearance,  particularly  of  the  inflorescence,  this  grass  somewhat 
resembles  Guinea  grass,  and  is  considered  by  some  botanists  a  variety  of 
the  latter ;  but  the  presence  of  the  bulbous  root-stock,  the  softer  character 
of  the  leaves,  and  the  different  climatic  conditions  under  which  it  thrives, 
renders  the  distinction  from  Guinea  grass  very  complete, 

Texas  grass  is  a  native  of  Mexico  and  Texas,  U.S.A.,  which  was  introduced 
into  this  State  by  the  Agricultural  Department  several  years  ago. 

It  is  a  perennial  tufted  grass,  and,  as  its  name  implies,  it  has  a  bulbous 
root-stock.  This  probably  acts  as  a  water  storage  organ  during  dry  periods, 
and,  together  with  the  deep  roots,  is  one  of  the  valuable  features  of  the  ,grass. 
In  Texas  it  is  known  as  Alkali  Saccaton.  In  that  State  it  is  found  in  cultivated 
fields,  and  is  considered  a  valuable  hay  grass. 

It  is  now  grown  at  practically  every  experiment  farm  in  New  South  Wales, 
both  on  the  coast  and  in  the  interior,  and  at  no  place  does  it  do  badly ;  while 
in  the  interior  it  is  doubtful  if  it  is  not  superior,  under  cultivation,  to  our  best 
native  grasses.  Its  drought-resistance  is  very  characteristic,  and  it  has  been 
observed  that,  at  Nyngan,  during  hot  spells  its  leaves  do  not  curl  up  as  in 
many  native  grasses.  This  is  probably  due  to  the  well-developed  bulbosity 
of  the  root-stock,  which  can  retain  much  of  the  moisture  in  place  of  the  leaves. 

Texas  grass  is  essentially  a  summer  grass,  but  it  also  makes  good  growth 
in  the  spring  and  autumn  months.  It  does  not  come  away  as  early  in  the 
spring  as  Coolah  grass  or  Warrego  summer  grass,  but  it  appears  to  last  later 
in  the  autumn.  It  seeds  heavily,  although  somewhat  irregularly,  but  the 
seed  does  not  germinate  as  well  as  that  of  the  cultivated  native  grasses.  It 
propagates  very  readily  from  roots.  The  sets  can  be  extremely  small,  and 
if  planted  in  spring  they  will  be  plants  fully  a  foot  in  diameter  by  the  following 
autumn.  The  succulence  and  softness  of  the  leaf  render  it  a  most  palatable 
grass,  and  at  the  same  time  enhances  its  value  for  hay. 

Very  close  attention  has  been  paid  this  grass  as  one  of  the  most  promising  for 

cultivation  purposes  in  our  wheat-growing  districts.     Up  to  date  it  has  proved 

superior  to  the  native  grasses  in  every  way  on  the  Central  Tablelands,  such 

as  Bathurst,  while  in  the  far  interior,  such  as  Nyngan,  it  may  prove  more 

lasting  under  stocking  and  probably  more  palatable  than  the  cultivated 

native  grasses.  /mi.         .■       t\ 

°  [lo  be  continued.) 
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Fig.  3. — Texas  Grass  (I'uiiicum  bulbosum). 

Distincuished  from  Guinea  Grass  by  the  less  dense  inflorescence,  bulbous  root  stock, 

and  pointed  outer  glume  of  the  flower. 

Popular  Descriptions  of  Grasses. 
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Farmers^    Experiment   Plots^ 

Maize  Experiments,  1917-18. 
South  Coast. 


R.  N.  MAKIN,  Inspectoi-  of  Agi-iculture. 

The  undermentioned  farmers  co-operated  with  the  Department  in  carrying  out 
maize  experiments  on  the  South  Coast  during  the  season  1917-18  : — 

J.  H.  Martin,  Pambula. 

J.  Chittick,  Kangaroo  Valley. 

L.  B.  Garratt,  Wickham  Hill,  Milton. 

A.  Smith,  Curra  Creek,  Tilba  Tilba. 

y.  Heffernan,  Yarragee,  Moruj-a. 

The  "^'uperintendent,  Industrial  Boys'  Homes,  Mittagong. 

J.  Gutti.ie,  Mogilla,  Bemboka. 
The  season  proved  a  wet  one,  and  the  yields  in  all  cases  were  more  or  less 
reduced  on  account  of  the  prevalence  of  maize  blight,  the  early  maturing 
varieties  being  particularly  affected.  The  plots  at  Mittagong  and  Bemboka 
were  sown  for  silage,  and  unfortunately  in  both  cases  they  were  complete 
failures  owing  to  the  wet  conditions.     All  other  plots  were  sown  for  grain 

At  Moruya,  a  variety  trial,  including  varieties  popular  in  the  district,  was 
sown  by  the  following  local  farmers  : — Messrs.  A.  Louttit,  H.  Jeflfery, 
B.  Flynn,  C.  Crapp,  P.  Flynn,  and  E.  Collet.  Here  again  we  were  extremely 
unfortunate,  as  on  the  farmers  meeting  to  harvest  the  plots  it  was  found  that 
in  many  of  the  sections  practically  all  the  cobs  had  been  removed,  thus 
vitiating  the  returns.  However,  this  has  not  damped  the  enthusiasrb  of  this 
band  of  progressive  men,  as  another  plot  has  been  arranged  for  the  coming 
season.  This  was  the  second  occasion  in  which  the  farmers  had  tested  their 
own  selections  of  varieties  against  those  of  the  Department. 

At  Pambula,  for  the  first  time,  three  farmers  came  forward  with  varieties 
of  their  own  selection  to  be  tested  on  the  plots. 

The  effect  of  the  blight  w  as  most  pronounced  at  Kangaroo  Valley,  one 
variety.  Gold  Standard  Leiming,  being  completely  destroyed,  and  all  the 
early  maturing  varieties  being  badly  affected.  Leaming  did  remarkably  well. 
This  variety  is  becoming  popular  on  the  South  Coast;  besides  being  a  good  grain 
variety  it  is  valuable  for  silage  or  green  fodder,  the  stems  not  being  coarse. 
It  is,  however,  not  to  be  compared  as  a  green  fodder  maize  with  Improved 
Yellow  Dent,  which  variety  stands  alone  on  account  of  its  high  yielding 
capacity,  and  its  reniarkab'e  ability  for  retaining  the  juice  in  the  stems 
until  late  in  growth.  A  new  variety,  Potchefstrom  Pearl,  imported  by  the 
Department,  yielded  fairly  well.  The  grain  when  dry  was  very  hard,  and 
the  stalks  were  of  medium  height.  The  following  notes  were  taken  oti  the 
varieties  as  sown  at  Pambula,  where  the  conditions,  both  as  regards  soil  and 
weather,  were  about  average. 
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Notes  on  Varieties  Grown  at  Pambula. 


Silvermine. 

Hickory 
King. 

Boone 
County. 

Giant 
WTiite. 

Potchef- 
stroni 
Pearl. 

Funk's 
Yellow 
Dent. 

A\  erage  Hti^ht  of  Stalk 

8  feet. 

9  feet. 

9  feet. 

9  ft.  6  in. 

8  ft.  6  in. 

8  feet. 

Height  of  Ear 

Low. 

Medium. 

Medium . 

High. 

Medium. 

Low. 

Percentage     of     Two-eared 

Stalks         

20  per  cent. 

25  per  cent 

10  per  cent. 

20  per  cent. 

5  per  cent. 

2-5  per  cent. 

Amount  of  Suckering 

Scanty. 

Scanty. 

Medium. 

Scanty. 

Scanty 

Scanty. 

Thickness  of  Stalks    . . 

Thin. 

Medium. 

,, 

Thick. 

.Medium. 

Thin". 

Husk  Covering 

Medium. 

,, 

Medium. 

Poor. 

Medium. 

Ears   Erect   or  Drooping  at 

Maturity 

Drooping. 

Erect. 

Droopitjg. 

Drooping. 

Drooping. 

Drooping. 
Medium. 

I^ength  of  Shank 

Long. 

Short. 

Medium. 

Long 

Short. 

Foliage 

Medium. 

Medium. 

,^ 

Abundaiit. 

Medium. 

Strength  of  Stalk  (resistance 

to  lodL'ing) 

Good. 

Good. 

Good. 

Gooa. 

Good. 

Good. 

Maturity  Period,  in  weeks  . . 

22 

2a 

28 

28 

28 

24 

Yield  per  acre 

69  bus. 

67  bus.  32  lb 

75  bus. 

73  bis.  401b. 

86  bus.  411b. 

85  bus. 

Eeid's 
Yellow 

Learning. 

Gold 
Standard 

Goldmine. 

Red 
Hogan. 

Improved 
Yellow 

Dent 

Leanimg. 

Dent. 

Average  Height  of  Stalk      . . 

8  feet 

9  feet. 

8  feet. 

7  ft.  6  in. 

12  feet. 

11  feet. 

Height  of  Ear 

Low. 

Medium. 

Low. 

Low. 

High. 

High. 

Percentage      of      Two-eared 

Stalks        

20  per  cent. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

50  per  cent. 

20  per  cent. 

Amount  of  Suckering 

Scanty. 

Scanty. 

Scanty. 

Scanty. 

Scanty. 

Scanty. 

Thickness  of  Stalks    . . 

Thin." 

Thin. 

Thin". 

Thin. 

Thick. 

Thick. 

Husk  Covering 

Medium. 

Medium. 

Poor. 

Medium. 

Medium. 

Good. 

Ears   Erect  or   Drooping   at 

Maturity 

Drooping. 

Drooping. 

Drooping. 

Drooping. 

Drooping. 

Drooping. 

Length  of  Shank 

Medium. 

Short. 

Medium. 

Long." 

Short. 

Short. 

Foliage  . . 

„ 

Medium. 

j^ 

Scanty. 

Abundant. 

Abundant. 

Strength  of  Stalk  (resistance 

to  lodging) 

Good. 

Good. 

Good. 

Good. 

Good. 

Gord. 

Maturity  Pfriod,  in  weeks  . 

26 

24 

24 

24 

30 

28 

Yield  per  acre 

69  bus. 

69  bus. 

68  bus. 

79  bus.  481b. 

96  bus. 

93  bus.  421b. 

It  will  be  observed  from  the  above  notes,  taken  in  the  field,  that  there 
were  some  striking  features  in  the  case  of  stems  carrying  two  ears.  It  was 
most  remarkable  in  Red  Hogan,  where  50  per  cent,  was  counted,  which 
largel}'  accounted  for  the  high  yield  of  96  bushels  per  acre  of  this  variety. 
In  contrast,  Potchefstrom  Pearl,  the  lowest  in  percentage  of  two-eared  stalks, 
yielded  a  satisfactory  amount  of  86  busliels44  lb.  per  acre.  Theear.s  of  this 
variety  were  large,  as  can  well  be  imagined.  Perhaps  the  best  of  the  mid- 
season  varieties  were  Funk's  Yellow  Dent  and  Goldmine.  The  former  is 
fast  becoming  popular  with  maize-growers  on  the  South  Coast,  there  being 
now  a  strong  demand  for  the  seed.  It  is  a  variety  which  keeps  its 
character.  Red  Hogan  and  Improved  Yellow  Dent  were  much  later  than 
the  other  varieties,  and  i-esisted  the  blight  well.  The  season  being  favourable 
to  them  the  yields  were  very  satisfactory.  The  varieties  popular  in  the 
Pambula  district  were  represented  by — 

Hickory  King  (W.  Cole)       ...  ...     94-28  bushels  per  acre. 

Clarence  Wonder  (J.  Kanter)           ...     90"  ,,  „ 

Mastodon  (J.  Haywood)       85-28         „  ,, 

There  is  another  instance  of  acclimatised  seed  yielding  better  than  that 
introduced  from  other  parts.     This  was  also  the  experience  at  ]Moruya. 
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Manurial  Trials. 

At  Tilba  Tilba  and  Milton  manurial  tests  were  carried  out. 
used  and  the  results  obtained  were  as  follows  : — 


The  manures 


Superphosphate,  1  cwt.  per  acre 
Superphosphate,   1  cwt.  per  acre  ;    Nitrate   of 

Soda  \  cwt.  (top-dressing) 
Superphosphate,  2  cwt.     ... 
P7    (Superphosphate  and   Bone-dust   in    equal 

parts)    ... 
Special  Mixture*    ... 
No  Manure  ... 


Milton. 


Tilba  Tilba. 


bus. 
64-52 

68-8 
SO- 
SO- 
64-48 
50-48 


bus. 
61i 


66 
51 
81 


*  Supe>  phosphate  6  parts,  bone-dust  2  parts,  sulphate  of  potash  2  parts. 

At  Milton  Improved  Yellow  Dent  was  used  for  the  test,  and  at  Tilba 
Tilba,  Leaming.  The  soil  at  Milton  was  of  sandstone  formation  and 
responded  well  to  manuring ;  the  plot  being  situated  on  a  hillside  did  not 
benefit  fi-om  any  wash.  The  Tilba  Tilba  plot  was  situated  on  an  alluvial 
flat,  the  wash  coming  from  basalt  country.  It  was  rather  low,  as  it  was 
afterwards  found  out,  heavy  rain  causing  portion  of  the  patch  to  be  badly 
washed,  which  afl"ected  the  yields  to  a  certain  extent.  Mr.  Smith,  in  his 
notes  on  the  growth  of  the  plot,  mentions  the  fact  that  the  yields  generally 
were  much  higher  than  on  other  parts  of  the  farm.  The  fact  of  the 
unmanured  section  here  yielding  so  much  better  points  to  somewhat  better 
drainage  on  that  portion  of  the  patch.  On  the  Milton  plot,  nitrate  of  soda 
was  applied  as  a  top-dressing  wten  the  plants  were  well  up,  but  there  was  too 
much  rain  for  the  best  returns  from  this  manure,  and  it  was  apparently 
washed  through  the  soil.  The  increase  of  about  3  bushels  would  certainly 
pay  for  the  application,  but  better  results  would  probably  have  been  obtained 
under  better  weather  conditions. 

Superphosphate  is  undoubtedly  very  suitable  for  maize  crops — the  mixture 
of  superphosphate  and  bone-dust  in  equal  quantities  (P7),  applied  at  rate  of 

2  cwt.  per  acre,  being  very  satisfactory.  On  many  soils  this  may  with 
advantage  be  applied  at  a  heavier  rate. 

The  special  mixture — superphosphate  (six  parts),  bone-dust  (two  parts),  and 
sulphate  of  potash  (two  parts^ — recommended  as  having  given  good  results 
in  South  Africa,  when  used  at  2  cwt.  per  acre,  needs  further  trial  here.  The 
returns  during  the  past  season  were  disappointing  ;  it  should,  however,  be 
a  good  mixture,  and  when  potash  supplies  are  again  available  something 
further  might  be  done  in  testing  it. 

Seed  and  manure  on  all  plots,  except  Moruyaand  Pambula,  were  sown  with 
the  maize  planter,  in  rows  4  feet  apart,  dropping  about  three  grains  every 

3  feet.  At  Pambula  the  plot  was  check-planted  about  2  feet  9  inches  each  way; 
the  manure  was  spread  along  open  drills  by  hand.  All  crops  were  work^^d  in 
the  usual  manner.  Smutted  cobs  or  stalks  were  conspicuous  by  their  ab^^ence, 
but  there  was  a  heavy  loss  in  some  districts  from  leaf  blight,  which  appar- 
ently flourishes  in  wet  seasons. 
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Northern  Districts. 


E.   W.   McDIARMID,  Inspector  of  Agriculture. 

Maize  experiments  were  conducted  at  the  following  places  during  the  last 
maize  season  : — 

J.  F.  Chick,  Tenterfield.  L.  M.  Rixon,  Uralla. 

J.  T.  Cowin,  Tenterfield.  W.  Lowry,  Quirindi. 

C.  Hatcher,  Inverell. 

Plots   were  also  sown    at   Red   Range   (near  Glen  Innes)   and   Dungowan, 
near  Tarn  worth,  but  were  destroyed  by  excessive  rains  and  flooding. 

The  Season. 

Throughout  the  district  the  season  was  extremely  wet  during  the  spring 
and  summer  months,  but  a  dry  autumn  followed.  The  growth  was  affected 
in  each  instance  owing  to  the  drowning  of  a  number  of  the  young  plants  and 
the  unavoidable  growth  of  weeds,  which  could  not  be  successfully  dealt  with 
under  the  wet  conditions. 

The  large  number  of  rainy  days  and  the  accompanying  cool  weather  was 
also  responsible  for  a  substantial  check  in  the  growth. 

The  plots  at  Tenterfield  on  Mr.  J.  F.  Chick's  farm  were  located  on  a  hillside, 
and  were  considerably  scoured  by  the  rains,  causing  the  soil  and  fertilisers  to 
wash  from  the  higher  ground  to  the  lower  levels.  This  resulted  in  diminislied 
yields  on  the  higher  land.     The  lesults  are  therefore  not  comparable. 

Cultural  Notes. 

T enter Jielrl. — At  Mr.  J.  F.  Chick's  farm  the  land  the  previous  year  carried 
maize,  which  had  been  manured  with  superphosphate  at  the  rate  of  1  cwt.  per 
acre.  The  plot  was  ploughed  in  August,  and  cultivated  and  drilled  on  1st 
November.  The  crop  had  several  cultivations  during  growth,  and  the  top- 
dressing  was  applied  on  12th  December. 

At  Mr.  J.  T.  Cowin's  property  the  land  was  cropped  to  oats  the  previous 
season ;  these  were  sown  without  manure,  and  were  harvested  for  hay.  The 
ground  was  ploughed  in  August  and  harrowed  twice,  cultivated  and  drilled  in 
on  .30th  October.  The  growing  crop  was  cultivated  several  times,  and  the 
fertiliser  for  top-dressing  was  applied  on  1.5th  December. 

Inverell. — The  land  here  was  fallowed  the  previous  year.  It  was  ploughed 
in  July  and  again  in  September,  and  harrowed.  The  seed  was  drilled  in 
without  manuie  on  .5th  October  in  rows  4  feet  apart.  The  fertilisers  were 
applied  during  growth,  as  follows  : — Plots  1  and  2,  1 2th  November  ;  plots  3 
and  4,  last  week  of  December.  The  crop  was  cultivated  twice  during  the 
early  stages  of  growth. 

Uralla. — Oats  occupied  the  land  the  previous  year  ;  these  were  grown 
without  artificial  fertilisers.  The  land  was  ploughed  on  26th  July,  harrowed, 
and  again  ploughed  in  August.  It  was  cultivated  twice  and  rolled  in 
October,  the  seed  being  sown  in  .3-foot  drills  on  20th  October.  The  growing 
crop  was  cultivated  twice  during  the  early  stages,  and  the  top-dressing  was 
applied  at  the  time  of  the  last  cultivation  on  6th  December. 


852 


Agricultural  Gazette  of  N.S.W. 


[Dec.  2,  1918. 


Quirindi. — The  previous  crop  here  was  wheat,  which  had  been  grown 
without  fertiliser  and  cut  for  hay.  The  stubble  was  ploughed  under  in  the 
autumn  and  again  in  the  spring.  Sowing  took  place  by  following  the  plough 
on  5th  November,  and  was  in  drills  4  feet  apart.  The  growing  crop  was 
cultivated  and  hilled  well  during  the  early  stages. 

Table  A. — Showing  Results  of  Maize  Manurial  Trials,  Northern  Districts. 
Variety- — Early  Yellow  Dent. 


Tenterfleld, 

Tenterfleld, 

Urall.1. 

J.  F.  Chick.* 

J.  T.  Cowin. 

L.  M.  Rixon. 

bus.  lb. 

bus.      lb. 

bus.    lb. 

No  manure 

33      0 

15     52 

24     16 

Superphosphate,  ^  cwt 

17      0 

22     50 

Superphosphate.  1  cwt 

29     16 

21       0 

20     40 

Superphosphate,  1  cwt.  ;    Nitrate  of  Soda,  ^  cwt. 

20      0 

25     10 

20     50 

P7  Mixture,  1  cwt.t 

15      0 

20     14 

P8  Mixture,  1  cwt.:J:              

17       6 

*  Results  at  Mr.  Chick's  farm  are  not  comparable,  owing  to  heavy  storms.  t  Equal  parts  superjihos- 

phate  and  bone-dust.  }  P8  Mi-- ture  consists  of  suparphosphate  6  parts,  bone-dust  2  parts,  sulphate 

of  potash  2  parts. 


Table  B. — Showing  Results  of  Maize  Top 

dressing  Exper 

iment  at  Inverell. 

Manure  per  acre. 

Yield  per  acre. 

Date  of  applying: 
Fertiliser. 

Superphosphate,  1  cwt. 

Superphosphate,  1  cwt.  ;  Nitrate  of  Soda,  h  cwt. 

Superphosphate,  I  cwt. 

P5  Mixture,  70  lb 

bus.  lb. 

40  0 
33     12 
38    52 

41  34 
43       5 

12th  November. 
End  of  November. 

Table  C, — Showing  Results  of  Maize  Variety  Trial 
at  Quirindi. 


Variety. 


Funk's  Yellow  Dent 
Early  Yellow  Dent   . 
Sih^ermine 
Hickory  King... 


Superphosphate 

Yield 

per  iicre. 

)ier  acre. 

lb. 

bus. 

30 

15 

30 

22 

30 

20 

30 

failed. 

Conclusions. 

The  season's  experiments  reveal  very  little  of  an  educational  character 
owing  to  the  abnormal  climatic  conditions  with  consequent  inferior  growth, 
the  loss  of  the  plots  at  two  centres  through  floods,  and  the  loss  of  compara- 
bility through  scouring  at  Mr.  J.  F.  Chick's  farm  at  Tenterfleld. 
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Where  the  yields  are  comparable,  at  Mr.  Cowan's  plots,  of  Tenterfield,  and 
Mr.  Hatcher's,  of  Inverell,  very  little  is  demonstrated  other  than  the  value 
of  fertilisers  at  Tenterfield  and  their  apparent  ineffectiveness  at  Inverell. 

In  the  cases  where  the  fertilisers  were  applied  during  the  growing  stages, 
the  results  have  not  favoured  such  applications  except  in  one  instance  with 
nitrate  of  soda  at  Mr.  Cowan's,  of  Bryan's  Gap,  Tenterfield. 


Western  District. 


J.  E.  SYME,  Assistant  Inspector  of  Agriculture. 

These  experiments  were  carried  out  by  Mr.  R.  G.  May  (now  Manager  of  the 
Bathurst  Experiment  Farm)  on  the  farms  of — 

John  Jones,  MoorbeJ,  Canowindra, 

E.  J.  Allen,  Gregra, 

A.  E.  Draper,  Alectown  West, 
to  whom  thanks  are  due  for  the  interest  displayed    in   the  work  and  the 
cordial  co-operation  afforded  at  all  times, 

A  plague  of  mice  destroyed  a  good  deal  of  the  maize  on  the  ears  in  the 
paddock  at  Alectown  West,  so  that  no  authentic  results  were  obtained. 

Experiment  at  Canowindra. 

The  land  at  Canowindra  consisted  of  black  alluvial  Hats,  and  was  ploughed 
about  9  inches  deep  at  the  end  of  tlae  winter,  harrowed,  and  again  ploughed 
5  inches  deep  at  the  end  of  September.  It  was  then  harrowed  and  rolled,  being 
in  excellent  condition  at  the  time  of  ploughing.  Furrows  were  opened  out 
on  2nd  November,  3|  feet  apart,  with  a  mouldboard  plough  and  the  maize 
drilled  in  at  the  bottom  of  the  furrow,  three  grains  being  dropped  every 
•3  feet.  The  after-cultivation  consisted  in  twice  horse-scarifying  and  once 
hand-hoeing. 

Unfortunately,  when  harvesting  the  manurial  trials  with  Funks  Yellow 
Dent  they  became  accidentally  mixed,  and  the  yield  given  is  only  an  average 
of  all  the  plots. 

The  results  are  very  satisfactory,  as  may  be  seen  from  the  following  table, 
Silvermine  returning  111  bushels  per  acre,  while  Funk's  Yellow  Dent  and 
Chester  County  returned  102  bashels  each. 

The  variety  trials  were  sown  without  manure. 

Table  showing  Yields  of  Maize  Variety  Trial  at  Canowindra. 


Variety. 


Yield 
per  acre. 


Variety. 


Yield 
per  acre. 


bus. 

bU8. 

Improved  Yellow  Dent  ... 

75 

Early  Yellow  Dent 

85f 

Gold  Standard  Learning... 

69i 

Chester  County 

102  J 

Boone  County        

m 

Silvermine 

HU 

Prairie  Queen        

l-2i 

Funks  Yellow  Dent 

102  J 

Learning 

75 

Yellow  Mastod<m 

75J 
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Experiment  at  Gregra. 

The  land  occupied  by  this  experiment  was  of  a  red  loamy  nature.  It  was 
ploughed  the  first  time  in  April,  3  inches  deep,  and  then  harrowed.  It  was 
again  ploughed  5  inches  deep  in  August,  harrowed,  cultivated  with  the 
spring-tooth  twice  and  sown  in  furrows  3  inches  deep  and  6  feet  apart,  three 
seeds  being  dropped  every  3  feet  on  the  16th  October.  The  land  was  then 
harrowed  twice.  After-cultivation  consisted  of  spring- toothing  between  the 
rows  twice  and  harrowing  once. 

The  maize  in  this  experiment  suckered  very  little,  and  the  average  height 
of  the  cobs  was  about  4  feet.  The  cobs  were  all  well  filled  except  in  the  ease 
of  Prairie  Queen,  which  was  poor  in  this  respect.  The  shanks  were  short 
and  the  cobs  erect. 

The  results  of  the  manurial  trials  show  a  decrease  due  to  the  manures  up 
to  7  bushels  per  acre,  except  in  the  case  where  \  cwt.  of  nitrate  of  soda 
was  used  as  a  top-dressing  applied  six  weeks  after  planting  to  maize  manured 
with  1  cwt.  of  superphosphate  per  acre. 

The  rainfall  during  the  growing  period  was  19  inches  71  points. 

Table  showing  Results  of  Maize  Manurial  and  Variety  Trial  at  Gregra. 


Variety. 

Manures  and  Amount  per  acre. 

Yield  per  acre. 

Funk's  Yellow  Dent 

>)             >> 
Silvermine ... 

^  cwt.  superphosphate     ... 
1  cwt.  superphosphate  and  ^  cwt. 
nitrate  of  soda. 

1  cwt.  superphosphate     

^  cwt.  P  7  mixture 
No  manure... 

bus. 

27 
28 

23 
21 

27 
28 
22 
23 
25 
20 
21 
22 
24 
23 

lb. 
42 
42 

20 

52 

44 

4 

Chester  County     

Early  Yellow  Dent 
Reid's  Yellow  Dent 



32 

48 
32 

Hickory  King       

Prairie  Queen 
Polchefstrom  Pearl 
Gold  Standard  Learning ... 
Farmers'  variety 



8 

a 

4g 

a 

2a 

List  of  Plants  declared  to  be  Noxious  in  various 
Shires  during  Septembeii  and  October,  1918. 


Plant. 


Scientific  Name. 


Common  Name. 


Echium  plantagineum 

Hypericum  perforatum 
Inula  grave olens 

Linaria  elatine 


Blue    Weed   or   Pater- 
son's  Curse. 
St.  John's  Wort 
Stinkwort 

Hairy  Toad  Flax 


Waugoola. 

Waugoola. 
Waugoola   and  Goo- 
bang. 
Burrangong. 
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Mendelism  in  Relation  to  Plant  Breedings 

J.  T.   PRIDHAM,   Plant  Breeder. 

The  laws  of  inheritance  discovered  by  Mendel  are  of  service  to  the  plant 
breeder  in  showing  the  possibility  of  securing  any  desired  conil)ination  of 
qualities  in  the  progeny  of  a  crossbred,  provided  that  sufficient  numl)ers  of 
crossbred  seeds  are  sown  and  that  the  qualities  existed  in  one  or  other  of  the 
parents. 

Investigations  have  proved  that  certain  morphological  characters  are 
dominant  and  that  others  are  recessive,  and  we  may  ensure  that  the  required 
character,  if  recessive,  breeds  absolutely  true  until  the  type  is  upset  by  the 
effect  of  natural  crossing  in  the  field.  To  be  economically  useful,  however, 
the  type  desired  must  be  productive  ;  and  the  quality  of  productiveness  or 
yielding  power  depends  upon  a  number  of  factors.  Indeed,  we  cannot  say 
what  factors  do  not  influence  the  quality  of  productiveness.  Continuous 
culture  alone  will  determine  whether  the  type  chosen  is  sufficiently  productive 
to  be  worth  persevering  with.  In  breeding  a  high  yielding  type,  Mendel's 
laws  have  shown  that  forms  may  be  discovered  which  have  a  higher  yielding 
capacity  than  either  parent  and  combine  the  desirable  qualities  of  each  ;  this 
is  of  great  importance.  Such  individuals  will  appear  in  the  third  generation 
from  the  cross. 

The  chief  assistance  Mendelism  affords,  in  dealing  with  the  morphological 
characters,  pair  by  pair,  is  in  regard  to  the  dominance  or  rece?siveness  of 
such  characters.  A  bearded  wheat  being  dominant  to  beardless,  one  could 
more  quickly  fix  the  beardless  character  than  the  bearded  ;  for  recessive 
forms  breed  true,  while  dominants  normally  continue  to  vary.  In  some  cases 
the  character  is  not  simple;  for  instance,  the  black  colour  of  the  glume*  of 
some  oats  consists  of  two  factors,  and  the  Mendelian  ratio  when  crossing  a 
black-glumed  with  a  white-glumed  oat  comes  out  as  15  black  to  1  white 
instead  of  3  : 1. 

If  possible,  all  the  offspring  of  a  cross  should  be  giuwn  and  reaped 
separately,  plant  by  plant,  till  the  fourth  generation.  This  entails  a  great 
amount  of  labour  ;  and  even  when  the  desired  type  is  isolated,  it  cannot  be 
said  to  b'i  permanently  fixed  if  it  is  to  be  grown  in  our  climates.  There- 
fore continuous  selection  must  be  maintained,  for  sooner  or  later  natural 
crossing  intervenes  and  upsets  the  type  unless  it  is  by  this  means  kept  pure. 
8ome  of  the  variation  and  impurity  seen  in  field  cro[)S  is  due  to  this  natural 
agency  ;  for  in  spite  of  special  care  in  cleaning  out  machines  on  the  State 
Experiment  Farms,  types  will  be  found  whicli  cannot  be  identified  with  any 
■variety   previously  grown  on  the  farm  or  imported  from  abroad.      We  have 
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found  natural  crossing  in  the  following  varieties  of  wheat : — Bunyip,  Can- 
berra, Federation,  Firbank,  Hard  Federation,  Huguenot,  Marshall's  No.  3, 
Purple  Straw,  Rymer,  Thew,  Warren,  Yandilla  King,  and  Zealand. 

It  may  be  said  that  these  are  mostly  crossbred  wheats  which  have  never 
been  properly  fixed  and  are  now  reverting  from  type.  But  we  have  found  a 
number  of  natural  crossbreds  in  Indian  varieties  which  have  never  been 
artificially  crossed.  Some  years  ago  we  found  the  variety  of  wheat  now 
known  as  Hard  Federation  varying  in  the  colour  of  its  ear  ;  some  being 
almost  white,  while  others  were  brown  like  the  present  type  grown.  After  a 
few  seasons  the  pale-eared  strain  was  eliminated  and  the  brown-eared  sort 
appeared  to  be  fixed.  Before  long,  however,  variations  made  their  appear- 
ance ;  not  in  colour  of  ear  as  before,  but  variations  in  shape  of  ear,  degree  of 
tip-awn,  and  in  earliness. 

There  are,  of  course,  fluctuating  variations  due  to  environment  which  do 
not  appear  again  unless  precisely  the  same  conditions  recur  which  gave  rise 
to  th^m.  Other  variations  breed  true  and  are  of  the  nature  of  a  "  sport." 
A  departure  from  type  due  to  natural  crt)ssing  is  a  third  kind  of  variation, 
and  the  seed  from  such  an  individual  j'ields  progeny  varying  in  the  same 
way  as  the  progeny  from  an  artificial  crossbred.  A  moderate  degree  of 
variation  need  not  cause  alarm  ;  it  may  be  rpgardeil  as  a  sign  of  vigour.  It 
would  seem  to  be  a  provision  of  nature  to  ensure  a  crop  of  seed  from  some 
individuals  whatever  the  character  of  the  season  may  be. 

The  foregoing  observations  will  make  clear  the  necessity  for  regular  and 
systematic  selection,  and  the  experimenter  must  not  be  deceived  by  t'  e 
greater  vigour  of  individuals  showing  variation  in  their  progeny.  Tliis  is  the 
stimulating  effect  of  natural  crossing  and  will  pass  off"  in  two  or  three 
seasons.  Selectioris  from  such  material  will  have  to  be  compared  with 
standard  varieties  for  several  years  before  passing  judgment  upon  them. 

The  plant  breeder  must  work  on  Mendelian  lines  in  so  far  that  the 
individual  plant  is  the  unit — the  seed  of  two  apparently  identical  plants  must 
be  kept  separate — and  that  it  is  necessary  to  work  with  lai-ge  numbers. 
ProA'ided  that  he  selects  each  season  the  type  he  is  in  search  of  and  does  not 
aim  at  two  mutually  antagonistic  qualities  such  as  heavy  yield  and  extreme 
earliness,  he  may  expect  to  reach  the  end  in  view.  The  time  taken  will 
depend  on  the  judgment  and  patience  exei'cised  and  the  number  of  plants 
available. 

In  the  words  of  John  Belling* — "  If,  then,  the  breeder  of  improved  plants 
uses  pedigreed  lines  (centgener  plots  or  ear-to-r-ow  tests)  instead  of  mixed 
cultures  and  selects  in  each  generation  tlie  ])lants  which  are  most  prepotent 
for  tlip  particular  characters  he  needs,  he  can,  I  think,  usually  leave  Mendelian 
formulje  to  those  who  are  working  to  discover  new  facts." 

*  Florida  Agricultural  Experiment  Station  in  "  Heredity,"  Jan  ,  1915. 
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Studies  in  *^  Black  Disease/^ 

A  Braxy-like   Disease  of  Sheep. 

[Continued  from  page  804.] 


SYDNEY  DODD,  D.V.So  .  F.R.C.V.S.,   Veterinary  Research  Laboratory, 
University  of  S\dney. 

As  already  indicated,  it  was  recognised  that  work  oji  tlie  cause  of  Black 
disease  carried  out  with  the  materials  then  available  would  not  be  pro- 
ductive of  conclusive  results,  because  on  account  of  such  materials  being 
obtained  from  sheep  found  dead,  no  matter  how  recently  the  death  appeared 
to  have  taken  place,  the  objection  could  always  be  raised  that  organisms  so 
obtained,  especially  anaerobes,  were  possibly  post-mortem  invaders.  To 
meet  such  objections  as  far  as  possible,  any  materials,  e.g.,  blood,  exudates, 
portions  of  organs,  &c.,  must  be  removed  from  animals  affected  with  Black 
disease  immediately  the  animal  had  been  seen  to  die  naturally  or  had  tjeen 
Id  lied,  with,  of  course,  every  precaution  to  avoid  contamination. 

The  research  work  during  the  seasons  1915,  1916,  and  1917  was  carried 
out  on  those  lines.  As  the  symptoms  of  the  disease  are  so  indefinite,  and 
death  takes  place  so  rapidly  and  unexpectedly,  it  was  realised  that  the  only 
way  to  see  sheep  alive  was  to  watch  the  various  flocks  during  the  whole  day, 
from  daylight  to  dark.  On  account  of  the  distance  of  the  paddocks  from 
the  homesteads,  this  at  times  necessitated  camping  out  with  the  sheep  for 
several  days  at  a  time.  Such  a  procedure,  although  attended  by  some 
inconvenience  on  account  of  frost  and  rain,  was  amply  rewarded,  inasmuch 
as  a  total  of  twenty  aflected  sheep  were  detected  by  this  means  alive  and  in 
various  stages  of  the  disease.  Autopsies  were  held  immediately  after  they 
had  died  naturally  or  were  killed.  Numerous  post-mortem  examinations 
were  also  made  upon  sheep  found  dead  of  Black  disease,  but  no  materials  for 
experimental  work  were  taken  from  these  latter  animals,  except  for  control. 

The  mortality  from  Black  disease  during  the  1915  season  was  very  heavy. 
This  may  to  some  extent  have  been  influenced  by  the  drought  conditions 
then  prevailing.  In  the  1916  season  the  mortality,  on  the  other  hand,  was 
lighter  than  usual,  the  season  that  year,  so  far  as  food  was  concerned, 
being  very  favourable  for  stock  in  general.  In  1917  the  losses  from  Black 
disease  were  so  light  that  little  field  work  could  be  done. 

Although,  as  related,  twenty  cases  of  Black  disease  were  detected  during 
life  and  autopsies  held  immediately  after  death,  the  post-mortem  appearances 
were  upon  the  whole  fairly  constant.  Details  of  one  case  are  given  in  order 
to  present  a  picture  of  the  microscopic  lesions  of  this  disease. 
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Case  8. 

Wether,  aged  5  years;  fat  condition;  found  ill  in  paddock  early  in  the  morning.  The 
animal  was  able  to  walk,  and  even  run  a  short  distance  when  approached.  When 
brought  to  the  hut  where  the  autopsies  were  held,  the  illness  had  visibly  increased. 
Sensibility  was  retained  but  the  sheep  made  no  attempt  to  move,  lying  on  its  side.  The 
respirations  were  shallow,  and  the  pulse  hardly  perceptible.  About  an  hour  later  the 
breathing  grew  stertorous  and  deep;  the  animal  became  comatose.  This  condition  having 
lasted  about  fifteen  minutes,  the  sheep  was  killed,  and  a  post-mortem  examination  made 
immediately. 

Autopsy. — About  300  c.c.  of  quite  clear,  straw-coloured  fluid  in  the  thoracic  cavity; 
lungs  apparently  normal;  pericardium  distended  with  a  fluid  resembUng  that  in  the 
pleural  sac;  heart  presented  extensive  endocardial  haemorrhages  ;  peritoneal  cavity 
contained  several  hundred  c.c.  of  sUghtly  turbid  liquid  ;  connective  tissue  of  the  various 
compartments  of  the  stomach  markedly  oedematous;  gastric,  hepatic  and !  mesenteric 
lymphatic  glands  swollen,  congested  and  ctdematous;  kidneys  congested;  spleen 
normal.  Liver.- — The  posterior  surface  was  covered  with  flakes  of  fibrinous  lymph. 
The  organ  was  very  dark  and  congested;  moderate  fluke;  two  hsemorrhagic  areas,  each 
about  the  size  of  a  shilhng,  were  present,  also  a  dirty  yellow  necrotic  area  about  the 
same  size.  Abomasum. — Mucous  membrane  a  little  oedematous.  No  haemorrhages  or 
congestion,  save  immediately  surrounding  the  pylorus,  where  there  was  a  deeply- 
congested  submucous  area  about  an  inch  wide.  Mucosa  of  duodenum  fairly  deeply 
congested,  with  a  few  petechise.  Jejunum  intensely  congested,  mucosa  showing  many 
small  haemorrhages,  with  actual  blood  in  the  lumen.  Ileum — -congestion  by  no  means  so 
pronounced.  Large  intestines  normal.  No  muscular  lesions.  Subcutaneous  blood 
vessels  congested. 

From  various  of  the  twenty  fresh  cases,  materials,  e.g.,  blood,  exudates, 
portions  of  organs,  &c.,  were  removed  with  the  utmost  care  to  avoid  con- 
tamination, and  placed  immediately  in  sterile  receptacles,  or  aspirated 
direct  into  pipettes  and  sealed  at  once.  The  materials  so  obtained  were 
taken  to  the  laboratory,  and  such  as  remained  uncontaminated  were  used 
for  subsequent  experimental  work,  e.g.,  inoculations,  cultures,  &c.  In 
some  cases  it  was  found,  as  was  anticipated,  that  in  spite  of  the  care  taken, 
some  of  the  specimens  had  become  contaminated.  These  were  discarded. 
A  number  of  the  sealed  pipettes,  containing  blood  or  exudate,  were  incubated 
before  being  used.  In  addition  to  the  above,  various  specimens  were  placed 
in  preservative,  and  smears  made  for  histological  and  bacteriological  exam- 
ination. 

In  some  instances,  as  soon  as  the  animal  was  dead  the  abomasum  and 
intestinal  tract,  portions  of  organs,  &c.,  were  minced  up,  and  a  relatively 
large  amount  of  the  mixture  administered  by  the  mouth  to  sheep. 

In  other  cases,  sheep  were  inoculated  on  the  spot  with  varying  amounts 
of  heart  blood  within  a  few  minutes  of  death  of  the  animal  from  which  it 
was  taken. 

Result  of  Examination,  Microscopical  and  Cultural,  of  various 
materials  removed  from  Sheep  immediately  after  Death. 

Smears  were  made  from  the  pericardial,  pleural  and  peritoneal  exudates, 
heart  blood,  liver,  kidneys,  spleea^  luugs,  lymphatic  glands,  and  such  other 
places  as  thought  desirable,  but  no  bacteria  could  be  detected  in  them 
microscopically,  except  from  the  liver  of  one  case.  Here  an  occasional 
"bacillus  of  the  Colon  type  was  seen. 
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Cultures,  both  aerobic  and  anaerobic,  on  a  variety  of  media  from  the  above 
materials  (in  some  cases  the  pipettes  of  fluid  were  incubated  before  opening) 
proved  quite  negative  with  the  exception  of  the  following.  Instances  of 
obvious  contamination  are  not  enumerated  : — 

(a)  Liver  and  mesenteric  gland,  Case  14. — A  bacillus  of  the  Colon  type. 
Experimental  inoculation  showed  that  it  was  not  the  cause  of 
Black  disease. 
{h)  From  the  same  organ,  cultures  of  portion  of  a  necrotic  focus.  A 
long,  thick  anaerobic  bacillus,  which  was  not  pathogenic  either  to 
guinea-pigs  or  rabbits  upon  subcutaneous  inoculation. 

(c)  Hepatic   lymphatic   gland.  Case    15. — A   short   bacillus,  anaerobic. 

Fatal  to  a  guinea-pig  in  dose  of  "5  c.c,  but  not  to  sheep  in  doses  of 
2  c.c,  3  c.c,  and  15  c.c. 

[d)  A  short  anaerobic  bacillus  from  the  liver  of  Case  16. — Produced  no 

reaction  '\\\  guinea-pigs,  rabbits,  or  sheep, 
(c)  From  the  adrenal  gland  of  Case  17,  also  the  lung. — An  anaerobic 

bacillus,  which  was  experimented  with  more  extensively.     Details 

are  given  later. 
(/)  From    the    Mediastinal    lymphatic    gland,  Case  19. — An  anaerobic 

bacillus.       A  number  of  experiments  were  also  made  with  this 

organism.     Details  given  later. 

Inoculation  Experiments  with  fresh  materials  taken  from  Sheep 
affected  with  Black  Disease  immediately  after  Death. 

Sheep,  guinea-pigs,  and  rabbits  were  inoculated  subcutaneously  with  varying 
amounts  of  heart  blood,  pericardial,  pleural  and  peritoneal  exudates,  and 
emulsions  in  saline  solution  of  kidneys,  liver,  spleen  and  lymphatic  glands 
from  sheep  dead  of  Black  disease,  the  various  materials  being  removed 
directly  after  death,  and  placed  in  sterile  receptacles  with  every  precaution. 
In  some  instances,  intraperitoneal  injections  into  sheep  were  made,  but  the 
result  was  invariably  negative. 

Morbid  Histology. 

Sections  were  prepared  from  portions  of  abomasum,  intestines,  liver, 
kidneys,  lymphatic  glands,  and  other  parts  showing  lesions,  with  the  following 
results  : — 

In  the  small  intestines  and  the  congested  areas  of  the  abomasum,  the 
blood  vessels  are  greatly  engorged,  and  there  is  a  round-celled  infiltration 
of  the  surrounding  tissues.  Occasionally,  extravasations  of  blood  on  to 
the  surface  of  the  mucosa  are  seen.  In  those  instances  where  the  tissues 
have  been  removed  immediately  after  death,  and  placed  at  once  in  fixative 
solution,  no  bacteria  have  been  demonstrated  in  these  congested  areas, 
although  some  may  be  present  in  the  exudate  on  the  surface ;  but  when 
the  removal  of  the  tissue  has  been  delayed,  varying  numbers  of  bacteria 
can  almost  invariably  be  found  in  such  localities. 
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The  blood  vessels  of  the  kidneys  are  also  engorged,  and  the  parenchyma 
shows  cloudy  swelling.  No  bacteria  were  seen  when  the  organs  were 
removed  directly  after  death. 

The  same  condition  may  be  observed  in  the  liver,  except  in  the  hsemor- 
rhagic  and  necrotic  areas.  In  the  former,  the  blood  vessels  are  often  so 
swollen,  or  extravasation  has  occurred,  that  the  amount  of  liver  tissue  in 
the  section  may  be  relatively  small.  No  bacteria  have  been  detected  in 
such  areas  when  the  material  has  been  removed  immediately  death  has 
occurred.  The  necrotic  foci  have  a  rather  well-defined  margin,  which 
shows  only  a  moderate  leucocytic  invasion.  Around  the  circumference 
also,  and  extending  over  the  necrotic  area,  are  often  fairly  large  numbers  of 
bacilli,  non-sporing,  straight,  rather  long,  but  never  approaching  the  fila- 
mentous. The  rods  usually  appear  single.  These  bacteria  are  apparently 
secondary  invaders,  as  the  hsemorrhagic  areas  which  are  apparently  the 
precursors  of  the  necrotic  foci,  are  quite  bacteria- free  provided  post- 
mortem invasion  has  not  been  allowed  to  occur.  With  the  liver,  as 
with  other  organs,  various  bacteria  may  be  demonstrated  if  the  removal  of 
the  tissue  is  delayed.  Sections  of  spleen  have  been  bacteria- free ;  the  same 
with  lymphatic  glands  if  the  proviso  mentioned  has  been  observed. 

From  the  description  of  the  morbid  anatomy  and  histology  of  sheep  dead 
of  Black  disease,  it  will  be  seen  that  the  indications  are  those  of  a  severe 
toxaemia,  although  nothing  has  been  demonstrated  either  clinically  or  experi- 
mentally to  account  for  this  condition.  Some  of  the  changes  which  have 
been  often  described  in  this  and  similar  conditions  affecting  sheep,  and  con- 
sidered to  be  part  of  the  morbid  anatomical  features,  viz.,  production  of  gas, 
the  colouring  of  the  various  exudates  rendering  them  either  sanguinolent  or 
very  turbid,  the  bloodstaining  of  the  tissues,  dissolution  of  the  surface  of 
the  mucosa  of  the  abomasum,  the  softening  of  the  kidneys,  the  clay- 
coloured  appearance  of  the  liver,  are  apparently  purely  post-mortem  changes. 

Furthermore,  a  feature  of  importance  in  allocating  any  special  role  to 
bacteria  found  in  sections  from  sheep  dead  of  Black  disease  is  that  when 
such  sections  were  prepared  from  material  taken  from  sheep  found  dead, 
although  such  death  was  very  recent,  bacteria  could  generally  be  demon- 
strated in  such  sections,  especially  in  the  greatly  engorged  blood  vessels. 
When,  however,  similar  sections  were  taken  from  sheep  directly  death  had 
occurred,  and  placed  in  fixative  immediately,  bacteria  were  conspicuous  by 
their  aj)sence,  except  in  the  necrotic  foci  mentioned.  The  indications, 
therefore,  are  that  such  bacteria  are  probably  post-mortem,  or  at  least 
agonal  invaders.  In  the  latter  case,  a  few  bacteria,  although  undemon- 
strable  when  the  material  was  removed  directly  after  death,  would  in  a  very 
short  time,  in  the  carcase  of  the  sheep,  have  multiplied  to  such  an  extent  as 
to  become  readily  demonstrable  under  the  mi  roscope. 

With  regard  to  the  ecchymoses  in  the  heart  wall  and  other  places,  it  is 
probable  that  such  are  of  agoiial  origin.  Cardiac  htem'  rrhages  appear  to  be 
rather  common  in  sheep  dying  from  a  variety  of  causes. 
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Precis  of  experimental  work,  both  Field  and  Laboratory,  performed 
during  the  Seasons  1915-16-17. 

Twenty  sheep  were  discovered  ill  with  Black  disease  on  various  stations 
at  different  periods.  They  were  autopsied  immediately  after  they  had 
died  naturally  or  had  been  killed.  Morbid  anatomical  pictures  were  thus 
obtained  before  post-mortem  changes  could  have  supervened.  Various 
materials  were  removed  with  the  greatest  precautions  to  prevent  contamin- 
ation, and  taken  to  the  laboratory  for  examination  and  experiment.  Smears 
were  prepared  at  the  same  time  from  blood,  exudates,  organs,  &c. 

In  addition  to  the  above  twenty  cases,  numerous  post-mortems  were  made 
upon  sheep  found  dead  in  the  morning,  although  apparently  well  overnight. 
In  view  of  the  results  already  obtained  in  dealing  with  such  cases,  and  of 
the  liability  to  draw  erroneous  conclusions  in  experimenting  with  materials 
taken  from  them,  the  decision  of  refusing  to  use  materials  for  cultivation 
and  experimental  inoculation  unless  they  were  obtained  immediately  after 
death  and  from  animals  seen  to  die,  was  rigidly  adhered  to,  except  that 
occasionally  control  cultures  were  made  from  sheep  found  dead. 

Microscopic  examination  of  smears  taken  from  the  twenty  cases  in 
question  failed  to  reveal  the  presence  of  any  bacteria,  except  with  regard 
to  the  liver  of  Case  14,  where  a  bacillus  of  the  Colon  type  was  seen;  experi- 
ments showed  that  this  was  not  the  cause  of  Black  disease. 

Microscopic  examination  of  smears  taken  from  animals  found  dead, 
showed  various  species  of  bacteria  in  greater  or  fewer  numbers.  At  times 
none  could  be  demonstrated  microscopically  even  in  these;  it  depended 
chiefly  upon  the  length  of  time  the  animal  had  been  dead.  Histological 
examination  of  sections  from  various  parts  removed  from  the  cases 
immediately  after  death,  showed  profound  changes,  but  even  in  the  morbid 
areas  no  bacteria  could  be  demonstrated,  save  in  the  necrotic  foci,  and 
here  the  organism  was  apparently  a  secondary  invader;  also  in  the  liver  of 
Case  14,  where  a  bacillus  of  the  Colon  type  was  demonstrated. 

In  sections  of  afiected  parts  taken  from  animals  found  dead,  although 
death  may  have  appeared  only  to  have  just  taken  place,  e.g.,  the  congested 
areas  in  the  intestines,  stomach,  or  liver,  &c.,  bacteria  of  varying  species, 
but  in  which  those  having  the  morphology  of  the  Braxy  type  predominated^ 
could  almost  always  be  demonstrated.  At  times  this  type  appeared  to  be 
the  sole  invaders  of  the  tissue  under  examination. 

A  great  number  of  tubes  of  culture  media  were  inoculated  with  various 
exudates,  organs,  blood,  &c.  Frequently  the  blood  and  exudates  were 
incubated  in  the  originally  sealed  pipettes  before  planting  out  in  tubes. 
Tubes  showing  grow^ths  which  were  obviously  the  result  of  accidental  con- 
tamination are  omitted  from  mention.  A  variety  of  media  was  employed, 
both  aerobically  and  anaerobically.  As  the  indications  were  that  if  the 
cause  were  bacterial  at  all,  it  would  probably  be  an  anaerobe,  most  attention 
was  paid  to  anaerobic  cultivation,  especially  as  the  majority  of  the  bacteria 
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isolated  were  anaerobes.  The  medium  finally  decided  upon  as  being  the 
most  satisfactory  for  growth,  sporulation  and  mainteiiance  of  virulence  of 
such  anaerobes  as  were  isolated,  was  a  serum-formate-bouillon,  the  serum 
being  non-coagulable  by  heat.  Although  a  medium  containing  glucose 
and  serum  gave  an  abundant  and  very  rapid  growth,  its  use  was  abandoned 
for  sub-cultivation  or  purposes  of  inoculation,  as  it  was  found  that  the 
cultures  quickly  lost  their  virulence,  and  that  very  few  spores  were  formed. 

Excluding  instances  where  the  growths  were  manifestly  the  result  of 
accidental  contamination,  tubes  inoculated  from  various  materials  from  the 
twenty  cases  mentioned  remained  sterile,  except  in  the  following  instances  : — 

Liver  and  mesenteric  lymph  gland,  Case  14. — A  bacillus  of  the  Colon 
type  was  isolated ;  also  from  a  necrotic  focus  in  the  liver  of  the  same 
animal,  an  anaerobic  bacillus  which  was  non-pathogenic  to  the  experimental 
animals. 

Hepatic  lymphatic  gland,  Case  15.— A  short  anaerobe,  pathogenic  to 
guinea-pigs  in  relatively  large  doses,  but  not  to  sheep  in  large  doses. 

Liver,  Case  16. — A  short  anaerobe,  non-pathogenic  to  sheep,  guinea-pigs, 
or  rabbits. 

Lung  and  adrenal  gland.  Case  17. — An  anaerobe  which  upon  subcu- 
taneous inoculation  into  slxeep  produced  varying  results,  was  fatal  to  guinea- 
pigs  in  rather  large  doses,  but  non-pathogenic  to  rabbits. 

From  mediastinal  lymph  gland,  Case  19.— An  anaerobe,  morphologically 
of  the  Braxy  type,  which  upon  subcutaneous  inoculation  produced  varying 
results  in  sheep,  was  very  fatal  to  guinea-pigs  even  in  very  small  doses,  but 
non-pathogenic  to  rabbits. 

The  feeding  of  sheep  with  blood,  exudates,  and  minced -up  viscera  produced 
no  evident  effects. 

Subcutaneous  injection  of  varying  amounts  of  blood,  exudates,  and  emul- 
sions of  organs,  &c.,  taken  from  animals  dead  of  the  naturally  acquired 
disease  directly  after  death,  into  sheep,  guinea-pigs  and  rabbits,  was  quite 
negative.  Intraperitoneal  injection  of  certain  materials  into  sheep  was 
also  without  positive  result. 

No  bacilli  of  the  hsemorrhagic  septicaemia  type  were  detected  at  any  time, 
either  microscopically  or  culturally,  from  natural  or  experimental  cases. 

Serological  tests  with  various  bacteria  isolated  and  the  serum  of  sheep 
dead  of  Black  disease  were  carried  out,  but  the  results  were  not  such  as  to 
encourage  one  to  persevere. 

Remarks  upon  the  Field  and  Laboratory  work  conducted 
during  the  Seasons  1915-16-17. 

'  The  point  which  immediately  attracts  attention  is  the  striking  difference 
between  the  results  obtained  in  1911  and  those  obtained  during  the  subse- 
quent seasons.  In  the  former  case  the  animals'  'from  which  the  materials' 
for  experimental  work  had  befen  obtained  were  not  seen  alive,  but  had  been' 
dead  an  unknown,  although  not  very  long,  period — at  the  most  only  a  matter 
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of  a  few  hours — and  during  a  cold  season  of  the  year.  In  the  latter  case  the 
animals  were  seen  alive,  and  the  materials  were  taken  from,  them  immediately 
after  they  had  died  naturally  or  had  been  killed.  It  also  shows  that  a  number 
of  the  changes  observed  upon  autopsy  of  animals  found  dead  were  merely 
post-mortem  in  origin  and  not  part  of  the  morbid  anatomy  of  Black  disease. 

Materials  taken  from  sheep  found  dead,  and  inoculated  subcutaneously 
into  healthy  sheep,  invariably  resulted  in  death  ;  and  bacteria  could  be  isolated 
and  cultivated  from  such  sheep,  and  also  from  those  dead  as  the  result  of 
experimental  inoculation  with  these  bacteria,  sometimes  in  purity  and  some- 
times mixed.  Certain  of  these  anaerobic  organisms  were  either  fatal  on 
injection  to  sheep,  or  resulted  in  pronouiiced  local  lesions.  No  effect,  however, 
could  be  produced  upon  oral  administration  of  minced-up  organs  and  portions 
of  alimentary  tract  of  naturally  dead  animals,  or  of  large  cultures  of  organisms 
which  were  so  fatal  on  par-enteral  injection.  Such  bacteria,  too,  were  very 
fatal  upon  inoculation  to  guinea-pigs,  but  not  to  rabbits. 

On  the  other  hand  the  subcutaneous  or  intraperitoneal  inoculation  of 
blood,  exudates,  or  emulsions  of  organs,  &c.,  removed  from  animals  directly 
they  had  died  of  Black  disease,  with  every  care  to  avoid  coiitamination,  failed 
to  produce  any  distinct  reaction,  even  although  large  doses  were  often  injected. 

The  feeding  of  sheep  with  minced-up  viscera  from  such  cases  was  without 
evident  effect,  as  also  in  the  case  of  similar  material  from  the  animals  dead. 
an  unknown  period.  "'"' 

In  the  case  of  sheep  found  dead  of  Black  disease,  certain  bacteria  could  be 
demonstrated  microscopically  in  most  instances  in  the  blood,  exudates,  and 
organs,  the  number  depending  upon  the  length  of  time  the  animal  had  been 
dead.  In  the  congested  areas  in  the  stomach,  intestines,  and  liver,  sections 
also  showed  fewer  or  larger  numbers  of  bacteria,  often  apparently  of  only  one 
species.  The  commonest  organisms  were  (1)  a  bacillus  morphologically 
of  the  Braxy  type,  and  (2)  a  bacillus  of  the  malignant  oedema  type.  The 
former  organism,  when  injected  subcutaneously,  could  invariably  be  recovered 
by  cultivation  from  the  heart  blood  of  the  experimental  sheep  or  guinea-pigs 
after  death,  and  also  from  the  subcutaneous  exudates.  If  smears  of  the 
heart  blood,  and  in  some  instances  pericardial,  pleural,  or  even  peritoneal 
exudate,  were  taken  directly  the  experimental  animal  had  died,  it  was  often 
impossible  or  difficult  to  detect  any  bacteria  by  microscopic  examination, 
although,  as  just  stated,  they  could  always  be  obtained  by  cidtivation  of 
such  apparently  sterile  materials.  Large  doses  of  such  bacteria  also,  admin- 
istered by  the  mouth  to  sheep,  failed  to  produce  Black  disease. 

If  one  compares  these  results  with  those  obtained  with  materials  taken 
from  sheep  immediately  after  death,  it  will  be  seen  that  in  the  majority  of  these 
latter  cases  no  bacteria  at  all  could  be  demonstrated,  either  in  smears  or 
sections,  in  the  congested  areas  in  the  stomach  and  intestines,  and  also  in 
smears,  cultures,  sections,  or  by  animal  experiment  in  the  liver,  kidneys,, 
lymph,  glands,  spleen,  heart  blood,  &c.     Also,  whereas  in  the  former  cases- 
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bacteria  could  be  demonstrated  in  the  submucosa  and  the  engorged  blood 
vessels,  in  the  latter,  where  the  material  had  been  removed  and  placed  in 
fixative  directly  after  death,  no  bacteria  could  be  seen  at  all  in  such 
situations.  Of  course,  bacteria  could  often  be  found  on  the  surface  of  the 
alimeiitary  mucous  membranes,  particularly  in  the  exudate.  Cultivation 
of  various  materials  from  these  sheep  was  usually  negative,  the  exceptions 
being  either  apparently  instances  of  secondary  invasion ;  or  in  the  instance 
where  an  organism  proved  to  be  pathogenic,  the  number  of  cases  from  which 
it  was  isolated  were  too  few  to  permit  one  to  definitely  consider  what  role 
it  played,  if  any,  in  the  cause  of  Black  disease. 

In  some  instances,  such  as  with  the  liver  and  mesenteric  glands,  the  growths 
obtained  were  of  a  mixed  character.  This  does  not  necessarily  indicate 
that  contamination  had  occurred  after  the  material  had  been  removed  from 
the  body.  In  fact,  in  the  light  of  present-day  knowledge,  one  would  not  be 
surprised  to  be  able  to  obtain  growths  of  certain  bacteria  from  these  situations, 
even  from  a  healthy  carcase.  At  first,  however,  these  organisms  were  tested 
by  animal  inoculation  in  order  to  make  sure  that  such  were  not  the  cause  of 
Black  disease. 

Another  feature  worthy  of  note  is  the  result  of  inoculations  and  cultivation 
of  blood  from  the  heart  of  various  animals.  Bacteria  primarily  isolated 
from  sheep  found  dead  could,  upon  the  death  of  an  experimental  sheep  or 
guinea-pig,  always  be  cultivated  from  the  heart  blood,  even  if  such  material 
were  aspirated  directly  the  heart  had  stopped.  Only  occasionally  could 
such  results  be  obtained  from  the  heart  blood  of  sheep  taken  directly  after 
death  from  Black  disease,  and  even  then  such  bacteria  did  not  produce  any 
serious  results  upon  inoculation  to  sheep.  Bacteriological  workers  will  need 
no  reminding  that  the  mere  finding  of  an  anaerobic  organism  in  the  heart 
bleed  of  a  dead  animal  by  cultural  methods,  especially  such  a  one  as  the 
sheep,  is  no  proof  whatever  in  itself  that  it  was  the  cause  of  death,  even 
altliough  such  an  organism  is  highly  pathogenic  to  certain  animals  upon 
par-enteral  injection. 

If  from  the  first  one  had  been  content  to  proceed  on  the  assumption  that 
the  organism  of  the  Braxy  type  isolated  during  the  work  of  1914,  and  which 
was  so  markedly  pathogenic  to  sheep  and  guinea-pigs  par-enterally,  was  the 
cause  of  the  disease  under  investigation,  one  might,  no  doubt,  have  built 
up  a  very  nice  structure  based  upon  experimental  work  performed  with  the 
organism  in  question ;  but,  unfortunately,  it  would  have  been  erected  upon  a 
very  insecure  foundation,  as  no  proof  had  been  furnished  that  the  organism 
Avas  present  in  the  tissues  or  fluids  of  the  body  before  death.  The  experiments 
conducted  during  1915-16-17  show  that  the  critical  attitude  of  mind  in 
refusing  to  accept  the  evidence  furnished  by  sheep  found  dead  of  Black  disease 
as  conclusive,  was  amply  justified.  They  ako  confirmed  the  opinion  formed 
as  the  result  of  experimental  work  in  1914,  viz.,  that  no  conclusion  of  any 
value  was  to  be  drawn  in  connection  with  Elack  disease  from  the  cultivation 
and  experimentation  with  anaerobes  isolated  from  animals  found  dead. 
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The  conclusion  to  be  drawn  from  the  research  woik  narrated  is  that  the 
bacteria  isolated  from  the  blood,  exudates,  organs,  &c.,  of  sheep  found  dead 
of  Black  disease,  including  that  of  the  Braxy  type,  are  agonal  or  post-m(»rtem 
invaders.  They  may  also  invade  the  blood,  &c.,  just  prior  to  the  deatli  agony 
in  such  diseases  as  the  one  in  question.  It  may  be  held  that  the  latter  type 
of  bacillus  was  actually  the  causal  factor,  but  that  during  life  it  was  localised 
at  some  spot,  and  was  confined  thereto  until  the  death  of  the  animal,  when  it 
rapidly  spread  throughout  the  body,  somewhat  like  the  bacillus  of  blackleg, 
death  being  brought  about  by  the  production  of  a  very  powerful  toxin.  This 
might  be  considered  a  reasonable  explanation  if  one  could  demonstrate  that 
the  particular  bacterium  was  constantly  present  in  lesions.  This  could  be 
done  with  regularity  in  the  case  of  tissue  removed  from  animals  found  dead, 
e.g.,  in  the  submucosa  of  the  congested  areas  of  the  aboniasum  or  small 
intestines,  but  unfortunately  they  could  not  be  found  at  all  in  similar  tissues 
taken  directly  after  death.  Furthermore,  contrary  to  what  is  usuallv  the 
case  in  blackleg,  although  there  are  exceptions  in  this  latter  disease,  no 
subcutaneous  muscular  lesion  was  detected.  There  remains  the  instance 
of  Cases  17  and  19,  where  certain  bacteria  were  isolated  from  fresh  carcases 
and  proved  to  be  pathogenic.  The  one  obtained  from  the  lung  and  adrenal 
gland  of  Case  17  was  apparently  a  malignant  oedema  type  of  bacillus.  Ex- 
perimentally it  did  not  produce  Black  disease,  and  the  conclusion  is  that  it 
was  a  pre-agonal  or  agonal  invader.  With  the  bacillus  isolated  frtm  Case  19, 
this  at  first  sight  might  be  thought  to  substantiate  the  view  that  the  Braxy 
type  of  bacillus  was  the  cause  of  the  disease.  It,  however,  might  just  as  well 
be  considered  to  have  the  same  origin  as  the  malignant  oedema  type  of  bacillus 
isolated  from  Case  17.  Even  if  it  does  play  the  premier  role  in  the  causation 
of  Black  disease,  it  will  have  to  be  found  more  constantly  in  animals  imme- 
diately they  have  died  from  that  disease,  before  its  etiological  significance 
could  be  considered  to  be  established. 

So  far  as  the  hypothesis  that  the  Braxy  type  of  bacillus  is  confined  during 
life  to  the  surface  of  the  stomach  or  intestines,  and  that  it  does  not  invade 
the  body  until  after  death  is  concerned,  that  view  is  reasonable,  but  not 
easy  of  proof,  as  most  of  the  intestinal  anaerobes  will  produce  very  serious 
results  when  injected  into  certain  animals  par-enteially.  Furthermore, 
examination  of  smears  from  the  intestinal  walls  and  contents  of  affected 
animals  has  not  shown  the  bacillus  in  question  to  be  unduly  numerous.  In 
addition,  it  has  been  shown  that  attempts  to  convey  the  disease  by  feeding 
sheep  wuth  minced-up  viscera  or  cultures  have  hitherto  failed,  although 
undue  importance  should  not  be  attached  to  this  when  discussing  the  possible 
bacterial  origin  of  Black  disease.  It  does  not  prove  that  infection  cannot 
occur  via  the  alimentary  tract. 

I  am  aware  it  is  considered  by  many  bacteriologists  that  the  malignant 
oedema  bacillus,  the  Braxy  bacillus,  and  the  bacillus  of  blackleg  belong  to  one 
group.     All  that  is  intended  to  be  conveyed  here  at  present,  when  speaking  of 
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a  Braxy  type  and  a  malignant  oedema  type  of  organism,  is  that  culturally 
and  morphologically  the  two  species  of  bacteria  had  characteristics  which 
served  to  differentiate  them  into  those  two  classes. 

Hypothesis  as  to  the  cause  of  Black  Disease. 

Various  explanations  have  been  advanced  as  to  the  cause  of  the  disease- 
in  sheep  known  as  Black  disease.  They  may  be  grouped  under  four  chief- 
headings,  viz.:  (1)  bacteria;  (2)  plant  poisoning;  (3)  a  deficiency  disease 
or  absence  of  a  vitamine ;  (4)  a  filtrable  virus. 

The  fourth  hypothesis,  that  the  condition  is  due  to  an  ultra-visible  or 
filtrable  virus,  may  be  dismissed  very  briefly.  The  negative  results  following 
injection  of  large  amounts  of  blood,  exudates,  or  emulsions  of  organs  from 
affected  sheep  apparently  rule  this  view  out  from  present  consideration.  The 
other  three  views  need  fuller  discussion. 

1.  Bacteria. — The  morbid  anatomy  of  sheep  dead  of  Black  disease  indicates 
a  condition  of  toxaemia,  but  up  to  the  present  researches  have  failed  to 
demonstrate  with  any  degree  of  constancy  the  presence  in  the  blood,  tissues^ 
or  exudates  of  bacteria  which  could  be  shown  to  have  been  there  before 
or  at  the  time  of  death.  The  instances  in  which  bacteria  were  demonstrated 
to  have  been  present  at  such  periods  were  not  enough,  compared  with  those- 
in  which  none  were  found,  to  permit  of  any  generalisation,  even  if  such  bacteria 
had  produced  Black  disease  experimentally.  In  spite  of  such  results,  it  is 
quite  possible  that  the  cause  is  bacterial,  the  organisms  being  confined  to  the 
lesions,  or  to  the  intestinal  tract,  whence  a  very  powerful  toxin  is  given  off. 
Unfortunately,  however,  up  to  the  present,  examination  of  sections  from  the 
lesions  have  failed  to  definitely  reveal  any  bacteria  which  can  be  said  to  play  a 
causative  role  in  the  disease  under  consideration.  Furthermore,  the  injection 
of  emulsions  of  congested  portions  of  liver  were  without  positive  result.  It 
need  hardly  be  stated  that  the  injection  of  an  emulsion  of  congested  portions- 
of  abomasum  or  intestine  would  have  had  no  useful  result.  The  bacteria 
present  on  the  surfaces  would  in  all  probability  have  killed  the  experimental 
animal  or  produced  a  serious  local  lesion,  but  so  would  probably  the  injection 
of  similar  material  from  a  normal  sheep. 

2.  Although,  as  has  been  remarked,  the  indications  are  that  the  cause  of 
Black  disease  is  probably  bacterial,  this  has  not  caused  one  to  shut  one's 
eyes  to  other  possible  causes.  The  next  possibility — the  one  held  by  the 
majority  of  stock-owners  concerned — is  plant  poisons.  During  the  whole  period 
of  field  investigations  I  have  endeavoured  to  find  plants  which  were  common 
to  the  various  localities  in  which  the  disease  had  occurred,  and  also  what 
plants  had  been  eaten  in  these  areas. 

A  number  of  plants  were  fed  to  sheep  and  other  animals,  not  because  they 
were  suspected  to  be  harmful  in  every  case,  but  because  they  had  the  common 
factors  mentioned  above.  They  were  all  proved  to  be  innocent  so  far  as 
Black  disease  is  concerned. 
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In  one  district  many  stock-owners  firmly  hold  the  view  that  the  f(,nuui)n 
watercress,  which  grows  abundantly  in  the  small  watercourses,  is  the  cause 
of  the  trouble.  In  order  to  definitely  settle  the  question,  six  sheep  were  fed  for 
a  fortnight  upon  fresh  watercress.  The  result  was  negative.  One  is  quite 
prepared  to  admit,  however,  that  the  watercress  hypothesis  may  be  an 
instance  of  correct  observations,  but  wrong  deductions — i.e.,  the  cause  of 
the  disease  may  be  present  more  particularly  in  the  wet  situations  where 
watercress  grows  so  abundantly.  The  field  observations  and  the  various 
experiments  indicate  that  Black  disease  is  not  due  to  plant  poisoning. 

3.  A  third  theory  is  put  forward  by  a  worker  on  Black  disease,  viz.,  that 
the  condition  is  a  deprivation  or  a  deficiency  disease — i.e.,  a  condition  due 
to  the  absence  of  a  vitamiiie  in  the  food,  it  being  considered  that  the  lesions 
resemble  those  of  "  wet  "  beri-beri  in  the  human  being. 

At  present  this  hypothesis  appears  to  have  been  arrived  at,  not  from  any 
direct  evidence,  but  mainly  because  a  tangible  cause  has  not  yet  been  demon- 
strated. It  is  not  wise  nowadays  to  dismiss  any  hypothesis  because  it  is 
strange  or  does  not  fit  in  with  one's  ow^n  \'iews,  but  there  are  factors  in  con- 
nection with  Black  disease  which,  although  ignored  in  the  "  deprivation  " 
theory,  need  to  be  explained  away  if  the  latter  is  to  receive  more  than  academic 
attention.     Some  of  these  factors  are  the  following  : — 

{a)  Various  animals  graze  continually  over  the  same  country,  and  in  some 
instances  in  paddocks  where  sheep  are  dying,  but  only  sheep  are  affected. 

{b)  Similar  country,  both  in  its  physical  geography  and  its  geology,  exists 
in  other  parts  of  the  State,  but  Black  disease  has  not  been  reported  in  those 
places  already  mentioned. 

(c)  What  appears  to  be  the  seasonal  character  of  the  condition;  a  few 
isolated  cases  may  occur  throughout  the  year,  but  the  heavy  mortality  occurs 
at  one  particular  period,  and  it  appears  to  cease  abruptly  soon  after  the 
onset  of  frost.     Often  there  is  plenty  of  feed,  and  that  of  good  quality. 

(d)  The  erratic  nature  of  the  incidence  of  the  disease.  Adjoining  paddocks 
may  be  only  separated  by  artificial  divisions.  In  one  the  losses  may  be 
heavy,  whilst  in  the  other  the  mortality  may  be  nil  or  very  light. 

(e)  The  considerable  annual  variations  in  the  incidence  of  the  disease. 
During  the  season  1915,  losses  were  very  heavy.  This,  as  I  have  suggested 
elsewhere,  may  be  partly  due  to  drought  conditions  ;  but  in  1916  (a  good 
season  for  feed)  they  were  again  heavy,  although  not  so  great  as  in  the  pre- 
ceding season.  On  the  other  hand,  during  the  past  season,  1917,  when 
losses  from  parasitic  troubles  were  heavy  in  sheep,  the  disease  has  been 
practically  non-existent.  Even  on  sheep  stations  where  the  annual  loss 
often  runs  into  four  figures,  the  owners  have  informed  me  that  this  year 
their  losses  from  Black  disease  have  been  negligible,  only  occasional  sheep 
dying  from  this  condition.  During  January,  1917,  I  spent  my  vacation 
visiting  various  sheep  stations  in  a  Black  disease  district,  where  the  annual 
losses  are  usually  considerable,  in  order  that  I  might  arrange  for  immediate 
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investigation  as  soon  as  the  disease  comnaenced  that  season.  In  the  cases 
where  the  owners  have  corresponded  they  have  informed  me  that  this  season 
the  losses  were  so  sporadic  that  they  could  not  be  certain  that  I  would  be 
able  to  find  cases  on  my  arrival  at  the  place,  the  district  being  several  hundred 
miles  from  Sydney. 

(/)  There  is  no  loss  of  condition  in  sheep  dead  of  Black  disease.  In  every 
undoubted  case  coming  under  my  own  observation,  the  condition  of  the 
animal  has  been  good,  or  even  fat.  Such  also  is  the  experience  of  sheep- 
owners. 

It  is  true  that  one  or  several  of  these  objections  to  the  acceptation  of  the 
deprivation  theory  could  be  explained  away,  but  it  appears  to  be  difficult  to 
meet  the  majority  of  them  satisfactorily. 

Is  Black  Disease  identical  with  the   Braxy-like  disease  of  Sheep  in 
Tasmania  and  Victoria,  and  with  Braxy  or  Bradsot  in  Europe  ? 

At  first  sight  the  answer  to  the  above  question  appears  simple.  In  Black 
disease,  up  to  the  present,  no  bacterium  has  been  shown  to  be  present  with 
sufficient  constancy  in  animals  immediately  after  death  has  taken  place  to 
permit  of  one  assigning  to  it  any  role  in  the  causation  of  the  disease.  As  a 
matter  of  fact,  it  has  been  the  rule  under  such  conditions  to  be  able  to  demon- 
s  rate  no  organism  at  all,  whereas  with  the  other  diseases  a  bacillus  has  been 
readily  isolated  and  considered  to  be  the  causal  organism.  If,  however,  one 
considers  the  matter  more  carefully,  it  will  be  recognised  that  the  question 
is  not  so  easy  of  disposal,  and  it  is  proposed  to  indicate  briefly  where  the 
difficulty  lies.  In  the  first  instance,  in  comparing  the  clinical  characters  and 
morbid  anatomy  of  Black  disease  with  the  Braxy-like  disease  in  Victoria, 
and  with  Braxy  or  Bradsot  in  Europe,  there  is  reason  to  think  that  the  various 
diseases  are,  if  not  identical,  then  varieties  of  the  same  disease  ;  although, 
it  must  be  remembered,  some  workers  on  Bradsot  have  expressed  the  view 
that  there  are  several  diseases  of  the  sheep  having  common  clinical  features 
and  similar  post-mortem  appearances,  but  which  at  present  are  grouped 
together  under  the  name  of  Bradsot. 

In  comparing  the  various  conditions  mentioned,  the  first  to  be  considered 
is  naturally  that  occurring  in  a  neighbouring  State,  viz.,  Victoria.  Gilruth 
has  gone  very  fully  into  the  etiology  of  this  disease,  and  as  the  result  of  his 
researches  isolated  a  B'axy-like  bacillus  which  he  considers  to  be  the  cause 
of  the  condition  mvestigated  by  him.  Later  on  he  concluded  that  the  sheep 
disease  in  Victoria  is  but  a  variety  of  that  of  Braxy  or  Bradsot  of  Europe, 
and  also  probably  identical  with  that  known  as  Black  disease  in  New  South 
Wales.  Taking  all  the  circumstances  iiito  consideration,  viz.,  nature  of 
country,  seasonal  occurrence,  ill-marked  symptoms,  rapidity  of  death,  morbid 
anatomy,  &c.,  there  is  every  probability  of  the  two  diseases  being  identical, 
in  spite  of  the  fact  that  in  the  Victorian  condition  a  bacillus  has  been  definitely 
assigned  as  the  cause  and  that  a  good  deal  of  experimental  work  has  been 
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performed  to  substantiate  the  role  assigned  to  that  organism.  It  will  be 
conceded  that  the  same  argument  can  be  applied  here,  as  in  my  own  case  with 
Black  disease.  In  the  latter  condition  it  was  shown  that  in  the  early  part 
of  the  investigations  sheep  were  not  seen  alive,  but  certainly  very  soon  after 
they  had  died.  Various  experiments,  in  vivo  and  in  \atro,  were  performed 
with  material  taken  from  them ;  and  if  one  had  been  satisfied  thai  the  bacillus 
isolated  from  such  cases  was  the  cause  of  Black  disease,  it  would  have  been 
additional  confirmation  of  Gilruth's  conclusions,  but,  as  has  been  seen, 
subsequent  work  failed  to  substantiate  the  early  findings. 

In  perusing  the  account  of  Gilruth's  researches,  it  has  become  apparent 
that  the  role  of  the  bacillus  he  regards  as  the  cause  of  the  disease  in  Victoria 
has  not  been  completely  established,  seeing  that  the  series  of  experiments 
conducted  was  built  up  with  an  anaerobic  organism  obtained  from  animals 
found  dead.  It  has  not  been  proved  that  this  organism  was  constantly 
present  in  the  body  (speaking  in  the  stricter  sense)  before  death. 

Under  the  circumstances  it  is  not  unreasonable  to  suggest  that  further 
research  is  needed  upon  the  Victorian  disease,  before  it  can  be  considered 
as  conclusively  proved  that  the  Braxy-type  of  bacillus  in  question  is  the 
cause  of  that  disease. 

In  the  case  of  European  Braxy  or  Bradsot,  it  does  not  appear  to  be  univer- 
sally accepted  that  the  so-called  Braxy  or  Bradsot  bacillus  is  the  cause  of 
that  condition.  I  have  also  been  given  to  understand  that  further  research 
work  is  in  progress  in  Scotland  to  elucidate  the  matter  as  regards  the 
disease  in  that  country.  The  bacteriological  conclusions  of  workers  in  Scot- 
land and  Ireland  appear  to  be  based  upon  more  unsatisfactory  evidence  than 
elsewhere.  The  bacteriological  findings  of  the  British  Departmental  Com- 
mission upon  Braxy  appear  to  be  largely  discounted  now.  It  was  not  shown. 
that  Hamilton  was  not  working  with  one  or  more  of  the  so-called  cadaver 
bacilli.  From  what  I  can  gather,  the  work  in  Ireland  upon  Braxy  is  or  was 
based  upon  the  findings  of  the  above  Commission,  and  the  same  remarks 
may  be  applied,  i.e.,  it  has  not  been  proved  that  their  organism  is  not  a  cadaver 
bacillus.  Indeed,  Mellon's  description  of  the  morbid  anatomy  of  the  disease 
in  Ireland  contains  a  good  deal  of  what  are  post-mortem  phenomena. 

Concerning  the  disease  on  the  Continent  of  Europe,  controversy  is  still 
going  on  as  to  the  role  played  by  the  so-called  Bradsot  bacillus,  some  main- 
taining that  it  is  not  the  cause  of  Bradsot,  but  merely  a  post-mortem  or  agonal 
invader,  others  maintaining  that  all  the  proof  necessary  has  been  furnished 
that  this  bacillus  is  the  cause  of  the  disease. 

In  going  through  such  literature  upon  this  subject  as  is  available  to  me 
here,  it  would  appear  that  the  advocates  of  the  Bradsot  bacillus  have  not 
yet  shown  convincingly  that  this  organism  is  invariably  present  in  the  tissues 
or  body  fluids  of  an  animal  afiected  with  Bradsot  before  or  at  the  time  of 
death.  The  fact  that  an  organism  may  be  found  occasionally  within  the 
body   before   post-mortem   invasion   can  have   occurred  is    not   altogether 
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sufficient,  vide  remarks  as  to  a  similar  occurrence  in  Black  disease.  Nor  is 
the  fact  that  one  may  at  times  merely  demonstrate  microscopically  in  sec- 
tions of  a  certain  organ  removed  directly  after  death,  by  a  bacillus  which  is 
there  in  numbers,  and  apparently  the  sole  organism  present  in  the  lesion,  the 
only  piece  of  evidence  necessary  that  such  is  the  causal  organism  of  the  disease 
under  investigation.  An  instance  of  this  is  seen  in  the  examination  of  some 
necrotic  foci  in  the  liver  of  animals  dead  of  Black  disease. 

Finally,  it  may  be  stated  that  it  is  quite  probable  the  disease  of  sheep 
in  New  South  Wales  known  as  Black  disease  is  identical  with  or  is  a  variety  of 
the  Braxy-like  disease  in  Victoria,  and  with  Bradsot  or  Braxy  in  Europe ; 
but  until  the  role  of  the  Bradsot  or  Braxy  bacillus  is  established  upon  a  more 
unassailable  footing,  no  definite  conclusion  one  way  or  the  other  can  be 
arrived  at. 

With  regard  to  McCowan's  claim  that  the  primary  cause  of  Braxy  in  Scot- 
land is  the  bacillus  bipolaris  septicus  ovium,  I  have  not  seen  the  original 
article,  and  no  comment  is  made  here  except  to  say  that  no  bacilli  having 
the  morphology  of  the  haemorrhagic  septicaemia  group  have  been  detected 
in  cases  of  Black  disease. 


BRA.CKEN  Poisoning  in  Cattle. 

A  CORRESPONDENT  writes  : — Your  article  in  the  October  Gazette,  from  the 
Journal  of  the  Board  of  Agriculture,  England,  "  Bracken  Poisoning  in 
Cattle,"  was  to  me  very  interesting,  and,  I  may  add,  illuminating.  I  have 
a  small  cattle  run  on  the  Hawkesbury  River,  and  my  cattle  have  from  time 
to  time  been  dying — a  few  every  season.  Some  acquire  the  "  disease  "  but 
recover,  and  get  apparently  quite  well  again.  The  cattle  are  generally  most 
healthy  and  the  country  is  healthy,  with  water  supply  second  to  no  place  in 
New  South  Wales,  The  "  disease "  generally  came  on  when  the  pastures 
were  dry  and  scarce,  but  there  is  always  plenty  of  bracken  about,  and  at 
times  the  stock  eat  it  freely,  especially  the  soft  green  fronds  of  some  varieties. 
The  whole  thing  was  a  puzzle  to  me,  but  I  am  now  convinced  that  bracken 
eating  is  the  key  to  the  mystery.  I  am  sure  some  cattle  eat  it  so  judiciously 
that  it^  does  them  little  or  no  harm  ;  some  become  immune  ;  and  some  get  back 
on  the  pastures  in  time  and  recover.  It  is  only  those  who  go  in  largely  and 
constantly  for  bracken  eating  that  really  come  to  harm.  Unfortunately  I 
have  a  large  supply  of  bracken  on  my  property  ;  but  now  that  I  know  the  risk 
of  leaving  stock  on  it  I  will  see  that  they  are  periodically  put  on  pastures 
where  there  is  none  of  it. 
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Farmers^  Experiment  Plots^ 

Potato  Experiments,  1917-iy. 


Northern  Districts. 


E.  W.   McDIARMID,  Inspector  of  Agriculture. 

During   the  season    1917-18   the    potato    experiments    were    conducted    in 
conjunction  witli  the  following  farmers: — 

J.  F.  Chick,  "  Hill  View,"  Tenterfield. 

T.  Farlow,  "  Mayfieid,"  Red  Range. 

Wm.  Moore,  senr.,  Guyra. 

Jas.  Piper,  jun.,  Llangothliu. 

L.  M.  Rixon,  "  Mahemorilake,"  Uralla. 

W.  Lowry,  "  Strathmore,"  Quii'indi. 

The  experiments  comprised  variety  and  raanurial  trials,  and  were  sown 
along  uniform  lines  at  each  place.  The  plots  generally  averaged  one  acre  in 
area. 

The  Season. 

The  season  was  not  suitable  for  potatoes,  as  a  whole,  and  light  returns  were 
far  more  general  than  heavy  ones.  The  sjjring  months  were  wet,  with  few 
sunny  days.  The  summer  months  were  also  very  wet,  with  almost  a  total 
absence  of  warm  days ;  while  throughout  the  greater  portion  of  the  flistrict 
the  autumn  months  were  too  dry.  These  conditions  were  responsible  for  a 
great  loss  in  the  district,  through  seed  rotting  in  the  ground  before  germina- 
tion, and  in  the  case  of  early  potatoes  much  being  washed  away.  The 
sowings  also  were  later  than  is  desirable  for  the  district,  and  conse<|uently 
the  yields  were  reduced.  At  Red  Range  the  plots  were  planted  under 
favourable  soil  and  weather  conditions,  but  excessive  rains  followed  the  day 
after  completion,  and  the  whole  of  the  crop  failed.  A  similar  experience 
happened  at  Llangothliu  ;  while  at  Quirindi  the  potatoes  rotted  in  the  ground 
before  they  could  be  harvested.  The  most  favoured  plots  were  those  at 
Tenterfield  and  Uralla. 

The  Soil  and  Cultivation. 

Tenterfield. — The  soil  here  was  the  light  granite  loam  typical  of  the 
district.  The  land  was  cropped  to  wheat  the  previous  year,  the  stubble 
being  turned  under  in  July,  after  stock  had  been  grazing  thereon.  This  w  as 
harrowed  in  October  and  again  ploughed,  this  time  across  the  first  ploughing. 
The  potatoes  were  ploughed  in  on  30th  October.  The  seed-bed  was  in 
good  mechanical  condition,  and  germination  was  good  almost  throughout  all 
plots.  The  Dalhousie  and  Early  Manistee  varieties  contained  more  misses 
than  any  others.  In  the  variety  trial  the  plots  were  fertilised  with  super- 
phosphate at  the  rate  of  2  cwt.  per  acre.     The  seed  was  mostly  whole  potatoes, 
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dropped  16  inches  apart  in  rows  3  feet  apart,  and  covered  about  4  inches 
deep.  The  rainfall  during  the  following  months  was  as  follows  : — November, 
681  points;  December,  432  points;  January,  436  points;  February,  166 
points  ;  March,  nil.     Total,  17-15  inches. 

Bed  Rmge. — The  plots  were  planted  on  the  main  road  from  Glen  Innes  in 
soil  typical  of  that  locality.  It  was  cropped  to  maize  in  1914,  which  was 
grown  without  artificial  fertiliser.  The  following  years,  1915-16  and 
1916-17,  the  land  was  fallowed.  During  fallowing  it  was  ploughed  and 
cultivated  often,  and  just  prior  to  planting  it  was  well  cultivated  to  destroy 
all  weed  seeds.  The  sowing  took  place  on  2nd  November  in  a  similar 
manner  to  that  at  Tenterfield.  Immediately  after  sowing  heavy  rain 
commenced  and  continued  for  nearly  two  weeks,  destroying  all  the  seed. 

Guyra. — The  land  selected  here  was  typical  of  the  district.  It  was 
cropped  to  potatoes  the  previous  year,  without  fertiliser.  It  was  ploughed 
twice,  and  harrowed  immediately  after  the  removal  of  the  previous 
crop.  The  plots  were  ploughed  in,  the  land  being  in  splendid  order,  but  the 
sowing  was  too  late  in  the  season  for  the  best  and  safest  crops.  Sowing  took 
place  on  13th  December,  which  is  from  six  to  eight  weeks  too  late  for  the 
district.  A  large  amount  of  the  seed  perished  before  sowing,  and  more  died 
after  it  had  been  planted.  This  necessitated  small  plots,  and  as  germination 
was  not  even  the  results  are  not  strictly  comparable.  The  variety  trial  only 
was  planted.  The  rainfall  was  not  recorded  near  these  plots,  but  it  was 
excessive  in  December  and  January,  and  deficient  later  in  the  growing 
season. 

Llangothlin. — The  land  here  is  typical  of  the  district,  and  similar  to  that 
at  Guyra.  It  was  a  rich  red  volcanic  soil,  highly  suitable  for  potato  culture. 
It  was  cropped  to  potatoes  in  1916,  without  fertiliser.  Ploughing  was  done 
in  August,  and  again  in  October.  The  potatoes  were  ploughed  in  on  10th 
December,  the  rows  being  32  inches  apart,  and  the  sets  20  inches  apart  in 
the  rows.  The  seed  had  deteriorated  considerably  before  planting,  and  with 
heavy  rains  immediately  after  planting  a  veiy  thin  crop  resulted.  The  crop 
was  so  irregular  from  faulty  seed  and  poor  germination  that  the  plots  were 
not  separated  at  harvesting.  The  rainfall  was  not  recorded  in  the  immediate 
vicinity  of  these  plots. 

Uralla. — The  land  utilised  for  the  plots  at  Uralla  had  been  under  cultiva- 
tion for  some  years.  The  previous  crop  was  oats  (without  fertiliser),  which 
had  been  harvested  for  hay.  The  stubble  land  was  ploughed  in  July  and 
harrowed  ;  ploughed  again  in  August,  and  harrowed  in  September,  and  again 
in  October ;  cultivated  twice,  and  harrowed  and  rolled  a  few  days  prior  to 
sowing.  The  potatoes  were  ploughed  in  on  20th  October,  with  the  single 
furrow  plough,  and  the  whole  was  harrowed  on  completion.  The  strike  was 
good,  and  the  subsequent  growth  good  until  the  autumn  xnonths ;  then  the 
weather  was  rather  too  dry,  and  the  crops  consequently  suffered  in  yield.  The 
rainfall  recorded  at  the  plots  was  as  follows  : — November,  822  points ; 
December,  329  points;  January,  545  points;  February,  125  points;  March, 
23  points.      Total,  18-39  inches. 
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Quirindi. — A  variety  trial  only  was  conducted  here,  the  land  being  a  rich 
alluvial  creek-flat  soil,  that  had  been  many  years  under  cultivation.  The 
previous  crop  was  wheat,  which  was  grown  without  fertiliser,  and  cut  for 
hay.  The  stubble  was  ploughed  under  in  July,  and  the  land  harrowed,  and 
again  ploughed  at  planting  time  in  September.  The  potatoes  were  planted 
on  17th  September  by  ploughing  in,  in  drills  3  feet  apart,  and  the  sets  18 
inches  apart  in  the  drills.  The  crop  was  practically  ruined  by  the  heavy 
and  continuous  rains  following  the  sowing,  and  only  those  on  the  higher  land 
were  harvested.  The  rainfall  in  the  vicinity  of  these  plots  was  not  recorded, 
but  it  was  in  excess  of  requirements. 

Table  A. — Showing  the  Results  of  A^ariety  Trials  with  Potatoes, 
Northern  Districts. 


Variety. 

Tenterfleld. 

Guyra.* 

Uralla. 

Quirindi. 

t'. 

c.     q. 

11). 

t. 

c.     q. 

lb. 

t. 

c. 

f|- 

lb. 

t.   c.   q.   lb. 

Queeu  of  the  Valley.. 

4 

8     3 

0 

1 

3     3 

22 

1 

7 

3 

12 

Surprise 

4 

0     2 

14 

1 

9    0 

8 

1 

10 

3 

6 

Manhattan     

3 

15     0 

0 

1 

0    2 

14 

1 

13 

3 

20 

7    0    0    0 

Satisfaction  ... 

3 

7     2 

0 

Carman  No.  1 

2 

15     0 

0 

0 

5     0 

12 

1 

0 

0 

0 

Failed. 

Early  Manistee 

1 

17     2 

0 

0 

6    2 

12 

0 

14 

1 

14 

,, 

Dalhousie 

1 

17    2 

0 

1 

1     3 

19 

1 

4 

3 

8 

Blue  Imperial 

1 

13     3 

0 

0 

6    2 

20 

Rector 

1 

10    0 

0 

Mac 

Nil. 

White  City 

1 

2    2 

0 

Windsor  Castle 

Nil. 

SI       

1 

13     3 

n 

Dalmeny  Hero 

1 

13     3 

0 

Coronation    . . 

2 

15     1 

14 

1 

l(i 

i 

0 

Sussex             

1 

8 

3 

20 

Factor            

Failed. 

*  Results  at  Guyra  are  not  comparable  owing  to  the  very  patchy  germitiation. 

All  varieties  in  the  above  trials  were  fertilised  with  2  cwt.  superphosphate 
per  acre,  excepting  Sussex  at  Uralla,  which  was  grown  without  any 
fertiliser. 


Table  B. — Showing  Results  of  Manurial  Trials,  Northern  Districts. 
Variety — Queen  of  the  Valley. 


Manure  per  acre. 

Tenterfleld. 

Red  Range. 

Llangothlin. 

Guyra. 

Uralla. 

2  cwt.  Superphosphate.. 
2h  cwt.  P5  mixture 
3-cwt.  P7 
No  manure 

t.    e.    q.     lb. 
4     8     3       0 
4     7     2       0 
4     9     1     14 
4     2     2       0 

Failed. 
>• 

Failed. 
)> 

Failed. 

1 

c.  .,.  lb. 
7  3  12 
0     3       G 

11  2  12 
4     2     26 

P5  Mixture  consists  of  16  cwt.  superphosphate  and  4  cwt.  sulphate  of  potash. 
P7  Mixture  consists  of  10  cwt.  superphosphate  and  10  cwt.  bone-dust. 
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Table  C. — Showing  Propoi'tion  of  Marketable 

to  "  Seed  "  Potatoes  at  Uralla. 


Variety.  i       Marketable. 


Seed. 


c. 

q- 

lb. 

q 

Queen  of  the  Va 

lley      ... 

2 

I 

14 

1 

Sussex 

2 

1 

0 

0 

Coronation 

3 

0 

0 

2 

Manhattan 

>> 

3 

0 

2 

Dalhousie 

2 

0 

11 

1 

Early  Manis 

tee 

1 

0 

9 

1 

Carman  No. 

I 

1 

2 

26 

1 

lb. 

IS 
16 
14 
16 

9 
11 

2 

Conclusions. 

The  season  was  so  abnormal,  and  conditions  so  unfavourable  almost 
throughout  the  North,  that  conclusions  cannot  be  drawn  from  the  results 
obtained.  The  same  varieties  have,  however,  been  placed  at  the  top  of  the 
list  for  yield  as  in  the  past,  and  the  value  of  fertilisers  for  potatoes  is  again 
demonstrated  at  Tenterfield  and  Uralla,  though  not  in  such  a  marked  degree 
as  in  former  years,  under  more  favourable  and  average  conditions. 


Western  District. 


.1.  E.  SYME,  Assistant  Inspector  of  Agriculture. 

These  experiments  were  carried  out  on  the  farms  of — 
D.  Noonan,  "  Garrvowen,"  Millthorpe. 
B.  C.  Meek,  Hobby's  Yards. 
W.  Burns,  "Goongawarrie,"  Carcoar. 
G.  W.  Kelley,  Oberon. 

The  Soil  and  Cultivation. 

Millthcyrpe. — The  land  used  in  these  experiments  was  a  red  basaltic  soil, 
ploughed  about  5  inches  deep  on  1st  October,  and  harrowed,  ploughed  again 
in  November,  after  which  heavy  rains  set  the  ground  hard.  Thfi  potatoes 
were  planted  on  the  18th  of  December  in  rows  2  feet  6  inches  apart,  the 
seed  being  dropped  every  2  feet.  Superphosphate  at  the  rate  of  h  cwt.  to 
the  acre  was  used  in  the  variety  trials.  After  planting  the  land  was  allowed 
to  lie  in  the  furrows  until  January,  to  prevent  the  rain  setting  the  soil  liefore 
the  potatoes  were  up.     It  was  then  hairowed. 

Hobby's  Yards. — The  land  employed  in  this  case  was  a  heavy  volcanic 
loam,  rather  low-lying,  and  inclined  to  be  wet.  It  was  virgin  land  ploughed 
6  inches  deep  with  a  three-furrow  plough  in  May,  harrowed  in  August  and 
ploughed  in  September,  harrowed  again  in  October,  and  cultivated  twice. 
The  potatoes  were  planted  in  rows  on  29th  November,  2  feet  6  inches  apart, 
seed  being  dropped  every  2  feet.  The  land  was  harrowed  immediately  after 
planting,  again  when  ■well  above  the  ground,  on  29th  December,  and  then 
again  towards  the  end  of  January  and  hilled  in  February.  The  crop  was  dug 
on  the  1st  of  May.     The  rainfall  during  the  growing  period  was  1036  inches. 
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Oarcoar. — The  land  in  tliis  case  was  of  granitic  origin,  grey  in  colour,  and 
was  planted  on  4th  December.  The  previous  crop  was  oats,  which  had  been 
manured.  The  potatoes  were  planted  in  rows  2\  feet  apart  and  every  18 
inches  in  the  rows.  Three  cwt.  superphosphate  per  acre  was  used  in  the 
variety  trials.  When  half  of  the  potatoes  had  been  planted  rain  fell,  and  the 
remainder  had  to  be  planted  afterwards.  The  higher  yields  are  from  those 
planted  before  the  rain.  The  rainfall  during  the  growing  period  was  11-33 
inches.  Coronation  were  unfortunately  mixed  with  the  check  rows  in  the 
digging,  but  were  estimated  to  yield  ih  tons  to  the  acre.  In  tlie  manurial 
trials  P7  mixture  gave  the  best  results  by  7i  cwt. 

Oberon. — The  soil — a  red  loam — was  ploughed  about  6  inches  deep  on  the 
23rd  August  and  allowed  to  lie  until  26th  October,  when  it  was  cross-ploughed 
and  harrowed,  being  then  in  very  good  order.  It  was  planted  on  the  7th  and 
8th  December,  the  seed  being  dropped  18  inches  apart  in  rows  2h  feet  apart. 
It  was  scuffled  twice  to  keep  down  the  weeds,  an'l  hilled. 


Table  showing  Results  of  Potato  Variety  Trials,  Western  District, 


Varieties. 


Millthorpe.*        Hobby's  Yards,  t 


Carcoar.t 


Oberon.  t 


Queen  of  the  Valley 

Up-to-Date 

Manhattan 

CarR'an  No.  1 

Sussex 

Early  Manistee  ... 

Surprise   ... 

Coronation 

Factor 

Blue  Imperial     ... 

S  1  

98  x-bred 

Acquisition 
Langworthy 
Windsor  Castle  ... 
Dalhousie 
Dalmeny  Hero    ... 
Lansdown 


1  10 

1  10 

2  1 

2  11 

3  3 
2  19 

1  15 

2  18 
5  8 
2  18 
2  8 
2  8 
1  17 

1  10 

2  11 
0  15 


lb. 
21 
21 

0 


1  0 
0  14 
3      0 


20 

0 

21 


0  14 

3  26 

0  14 

3  21 


t.     c.     q.    lb. 
0     18    3      0 


1     10     1     22 
19     2      6 


1       2    0     12 


1  16  3  4 
1  18  1  16 
0     18     1     16 


5 

19  2 
10  1 
16  2 
18 
13 


q.     lb. 
2       8 


2 
3 
1     10    2 

4  10    0 

5  5     1 


0    0     12 


0      8    0 


14  0  2 
0  12  0  16 
10    0      0 


t.     c.     q.     lb. 
3     19     3       5 


6     16     1     17 
5     10    0       0 


2  3     17 

3  0      0 


5     12    3      0 


2     19     1     17 


•  i  cwt.  Superphosphate  per  acre.  f  3  cwt.  Superphosphate  per  acre. 

Table  showing  Results  of  Potato  Manurial  Trials,  Western  District, 


Manure  and  Amount 
per  acre. 

Millthorpe. 

Hobby's  Yards. 

Carcoar. 

Oberon. 

No  manure 

3  cwt   P7  mixture 

t.     c. 
1       8 

q.     lb. 
3     14 

t. 
1 

0 
1 
0 

C      q. 

0  3 
1ft    2 

8  2 
18     3 

lb. 
16 

8 
0 
0 

t. 
1 

? 

2 

e. 

0 
13 
13 

5 

q.     lb. 
1     20 

0  4 

1  6 

2  8 

t. 
3 
4 
3 
3 

c.    q.    lb. 

10     1      17 

3    2     10 

2^  cwt    P5  mixture 

3  cwt.  Superphosphate... 

14     3      5 

19     3      5 

1     10 
1     17 
1     14 

3     21 

3       7 
1     14 

^  cwt.  Superphosphate... 

Queen  of  the  Valley  was  the  variety  used  in  each  case. 
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Southern  Tablelands. 


R.  N.  MAKIN,  Inspector  of  Agriculture. 

The  following  farmers  co-operated  with  the  Department  in  conducting  the 
potato  experiments  on  the  Southern  Tablelands  during  the  past  season  : — 

O.  E.  Silk,  "Woodbine,"  Nimmitabel. 

Boys  and  Pinn,  Crookwell. 

Cunningham  Bros.,  "  Redbank,"  McAlister. 

J.  Plumb,  Cotta  Walla,  Crookwell. 

The  Supei'intendent,  Industrial  Boys'  Homes,  Mittagong. 

J.  White,  Moss  Vale. 
The  Moss  Vale  and  Mittagong  plots  were  sown  during  October,  the  ground 
being  I'ather  moist  at  the  time.  The  season  proved  to  be  too  wet  for  both  of 
the  plots,  the  crops  being  lost  on  account  of  wet  rob  manifesting  itself.  The 
Nimmitabel  and  Crookwell  district  plots  were  all  sown  during  November. 
At  Nimmitabel  fine  weather  was  experienced  during  the  sowing,  and  the 
ground  was  in  good  order,  but  wet  weather  was  met  with  throughout  the 
planting  in  the  Crookwell  district. 

Germination  was  good  on  all  the  plots,  except  in  the  case  of  Mr.  Plumb's 
plot,  where  the  sowing  was  late  and  the  seed  potatoes  had  practically  exhausted 
themselves  by  sprouting — the  sprouts  having  been  removed  several  times 
before  planting.  Had  the  seed  not  been  so  forward  much  better  results  would 
liave  been  forthcoming,  perhaps,  as  the  local  seed  used  in  the  farmers'  variety 
test  gave  splendid  returns.  It  was  a  circumstance  which  could  not  be 
obviated  at  the  time.  Potatoes  to  be  planted  late  in  the  season  on  the 
Tablelands  should  be  kept  there  throughout  the  winter  so  as  to  retard  them. 
The  season  was  rather  wet.  In  January  heavy  rain  fell,  and  showers  kept 
the  ground  wet  right  up  to  the  end  of  the  har.vest ;  indeed,  it  was  difficult 
to  dig  the  potatoes  as  the  ground  was  so  wet.  A  quantity  of  potatoes  on 
being  lifted  were  found  to  be  badly  infected  with  Irish  Blight  and  Wet  Rot. 
Manhattan  suffered  most,  whilst  Early  Manistee  and  Magnum  Bonum  were 
most  resistant. 

Planting  was  carried  out  by  dropping  by  hand  in  furrows  about  2  feet 
9  inches  apart,  sets  about  2  oz.  in  weight,  18  inches  apart  in  the  furrows, 
and  covering  with  the  plough,  except  in  the  case  of  Messrs.  Boys  and  Pinn's 
plot,  where  the  sowing  was  done  with  a  machine. 

Of  seed,  12  cwt.  was  allowed  per  acre,  and  all  varieties  were  treated  with 
2  cwt.  per  acre  of  superphosphate,  dusted  along  the  drills. 

In  all  cases  the  soil  was  typical  potato  land,  chiefly  red  in  colour  and  of 
basaltic  formation  ;  portion  of  the  Nimmitabel  plot  was  on  black  soil,  where 
perhaps  the  crop  was  better  than  on  the  higher  ground,  which  was  red. 

Weed  growth  was  kept  in  check  whenever  weather  conditions  would  permit. 
Fat  hen,  one  of  the  worst  weeds  to  be  dealt  with,  had  to  be  hand-pulled  in 
many  cases.  This  weed  is  a  great  pest  on  the  Tablelands,  and  a  more 
aggressive  attitude  towards  it  might  well  be  adopted  by  farmers. 
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Table  A. — Showing 

Resulb 

i  of  V 

idety  Trial, 

South 

n-n 

Taljlelands. 

Variety. 

Ni-itabel.     \^£:'^t.n). 

McAlistei 

* 

Crookwell 
(J.  Plumb). 

Queen  of  the  Valley 

Carman  No  1  . . . 

Early  Manistee          

Manhattan      

Satisfaction     ... 

Up-to-Date     

Surprise 

t.     c. 
8       0 
5     12 

4  2 

5  5 
4     13 
4      2 
4      2 

6  15 
4     10 

7  10 
4      0 

q.    11). 
0     0 
2     0 
2     0 

0  0 

1  0 

2  0 
2     0 
0     0 
0     0 
0     0 
0    0 

t.     c.    q.    lb.     t. 

3  8    3    0     4 

4  3     0     0     4 
2      0     0    0     5 
2     11     1     0     5 
2     12     0     0     4 
4      0     0     0 

2  17     2     0 

3  10    0    n 
6     10    0    0 
2      (too 
2      8     0    0. 

C. 

1 
9 
5 
1 
3 

q- 

2 
2 
2 
3 
2 

lb. 
22 
26 
4 
4 
8 

t.     c.    q.   lb. 
3       13       8 

2  13     2     19 

3  8    0     19 

4  10     0     14 
1     14     2     18 

Langworthy    ... 

A  manurial  test  was  conducted  at  each  centre.  Superphosphate  by  itself, 
superphosphate  and  bone-dust  mixed  together  in  equal  quantities  (P7),  and 
superphosphate,  four  parts,  mixed  with  sulphate  of  potash  one  part  (P5) 
were  under  test  against  an  unmanured  section.  The  mixtures  in  most  cases 
vshowed  satisfactory  returns. 


Ta-BLE  B  — Showino;  ] 

ilesults  of  Manurial  Trial 

Southern  Tablelands. 

Manure. 

Ninimitabel. 

Crookwell 
(Boys  and  Pinn). 

iif„Ai„*«-               Crookwell. 
McAhster.            (j   Plumb). 

Superphosphate,  2   cwt.  per 

acre. 
P5  mixture,  2^  cwt.  per  acre 
P7  mixture,  3      ,,          ,, 
No  manure 

t.      c.    q.    lb. 
8       0     0     0 

S     16     0     0 

3  5     0     0 

4  15     0     0 

t.      c.    q.    lb. 

3  8     3     0 

5       4     0     0 

4  19     0     0 
3     13    3    0 

t. 
4 

4 
4 
3 

c.    q.      lb.'  t.     c.    q.    lb. 
1     2     22     3       13       8 

18     2       8     3       9     1       9 

15     1     12     3     10     1     26 

6     3    24  1  1     15    3       7 

Of  the  varieties,  the  largest  tubers  were  obtained  from  Manhattan,  but, 
as  before  stated,  the  losses  from  disease  were  greatest  in  this  variety,  and 
chiefly  on  account  of  this  trouble  growers  will  probably  shortly  discard  it. 
The  same  is  likely  to  be  done  with  Surprise,  Satisfaction,  and  Queen  of  the 
Valley.  Surprise  and  Satisfaction,  when  grown  to  any  size,  invariably 
exhibit  hollows  in  the  centre.  Surprise  is  a  bad  keeper,  and  Queen  of  the 
Valley  and  Satisfaction  are  notorious  for  Brown  Fleck.  Early  Manistee 
will  be  grown  on  a  larger  scale  when  seed  becomes  more  plentiful.  It  is 
undoubtedly  the  best  cooking  potato  that  has  yet  been  grown  on  the  Depart- 
ment's plots  on  the  Southern  Tablelands.  It  is  not  a  big  cropper,  but  it  can 
be  profitably  grown.  Coronation  is  very  popular  in  some  parts,  and  sells 
well  on  the  market  ;  it  yields  satisfactorily,  but  a  great  many  of  the  potatoes 
are  on  the  small  side.  Carman  No.  1  is  an  excellent  variety,  and  is  now 
bein»  lar<yely  grown  ;  it  is  not  so  hardy  as  Up-to-Date,  but  it  is  not  so  likely 
to  make  second  growth  as  that  variety.  Dalhousie,  Factor,  and  Langworthy 
are  white-skinned  varieties,  of  which  more  will  be  heard  later  on  ;  Dalhousie  is 
■the  most  promising  of  the  three. 
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At  Crookwell,  on  Mr.  J.  Plumb's  farm,  the  plot  was  run  under  the  auspice* 
of  the  Cotta  Walla  branch  of  the  Agricultural  Bureau,  and  interest  was 
added  by  members  of  the  branch  bringing  varieties  of  potatoes  of  their  own 
growing  and  selection,  and  competing  with  those  sown  by  the  Department 
under  the  same  conditions,  except  that  the  Departmental  seed  had  the  disad- 
vantage that  it  had  sprouted  too  much  before  planting.  The  yields  from  the 
farmers'  varieties,  which  were  excellent,  are  appended  : — 


Farmer. 

Variety. 

Yield  per  acre. 

t. 

c. 

q- 

lb. 

J.  C.  Weatherspoon    ... 

Magnum  Bonum 

8 

18 

2 

12 

A.  Rowe 

8 

18 

(> 

3 

J.  Kadwell         

Commonwealth  ... 

8 

15 

0 

0 

W.  D.  Rumble 

Carman  No.  1    

8 

2 

0 

20 

P.  Willis            

Coronation 

7 

9 

0 

6 

G.  Butt 

Early  Brownell 

7 

8 

0 

15 

T.  A.  Howard 

Brownell's  Beauty 

7 

2 

0 

13 

J.  Wray 

Up-to-Date       

6 

12 

0 

21 

T.  J.  Kennedy 

Manhattan         

5 

17 

0 

23 

0.  H.  Storrier 

Surprise 

5 

15 

2 

5 

J.  Plumb            

Bliss'  Triumph  ... 

4 

14 

2 

27 

The  yield  of  Departmental  varieties  will  be  seen  in  the  main  table. 

The  work  that  is  being  done  by  this  branch  of  the  Bureau  is  of  considerable 
value  to  the  farmers  of  the  district,  and  experiments  such  as  these  are  worthy 
of  encouragement.  Owing  to  the  areas  on  which  the  experiments  were 
conducted  being  large — in  many  cases  half-acre  blocks  of  each  variety — the 
harvesting  is  a  big  undertaking.  To  meet  this  diflSculty  the  Department 
purchased  a  potato  digger  for  the  work.  It  was  first  tried  at  Nimmitabel, 
where  it  did  excellent  work.  Late  in  the  season  it  was  forwarded  to 
Crookwell,  but  owing  to  the  wet  state  of  the  ground  and  the  season  being 
practically  over,  it  awaits  a  test  in  the  coming  season. 


SUBSOILING   WITH    EXPLOSIVES. 

During  the  past  few  years  the  Department  has  conducted  several  experi- 
ments and  demonstrations  in  the  u.se  of  explosives  for  subsoiling,  but  as  a 
result  it  cannot  be  said  that  tliis  method  has  any  marked  advantage  over  any 
other.  The  effects  of  subsoiling  by  this  method  are  not  by  any  means  of  a 
lasting  character,  and  to  ensure  satisfactory  results  the  operation  becomes 
necessary  every  few  years,  as  broken-up  subsoils  show  a  tendency  to  resolidify 
after  a  time. 

The  spacing  of  the  charges,  as  determined  by  the  average  shattering  effect 
of  a  subsoiling  charge,  would  appear  to  be  5  feet  each  way,  and  when  this  is 
calculated  out  upon  an  acre  basis,  with  the  cost  of  the  various  items  required 
— gelignite,  detonators,  and  fuse,  and  the  labour  involved  in  preparing  the 
charges,  boring  holes,  tamping  and  firing  the  charges — the  total  cost  becomes 
prohibitive,  even  if  the  results  of  the  work  are  satisfactory  as  far  as 
succeeding  crops  are  concerned. 

Under  the  circumstances,  subsoiling  by  explosives  is  not  an  operation  whicK 
can  be  recommended  in  a  general  way  by  the  Department. 
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Castor   OiL 


H.   ROSS,  Chief  Inspector  of  Agriculture. 

The  heavy  demand  for  castor  oil,  principally  for  lubricating  purpcse.s,  that 
has  set  in  during  the  last  few  years,  has  led  farmers  in  various  parts  of  the 
State  to  make  inquiries  regarding  the  possible  cultivation  of  the  castor  oil 
plant  on  a  commercial  scale. 

Indigenous  to  Northern  Africa  and  India,  the  plant  {Kicinus  communis) 
has  spread  to  all  parts  of  the  world  possessing  tropical  and  sub-tropical 
climates.  Its  introduction  into  Australia  is  due  more  to  the  fact  that  it  has 
been  grown  here  for  years  past  as  an  ornamental  shrub  rather  than  as  a 
commercial  crop  ;  in  fact,  no  records  are  available  to  show  that  the  castor  oil 
plant  has  at  any  time  been  cultivated  in  New  South  Wales  with  a  view  to 
producing  beans  and  extracting  the  oil.  Perhaps  there  is  a  good  reason  for 
this  when  we  take  into  consideration  present  labour  conditions. 

Where  Grown. 

Castor  beans  are  largely  grown  in  India,  the  United  States  of  America, 
Java,  and  Brazil — England,  France,  Germany,  and  Belgium  depending  upon 
these  counti'ies  for  the  supply  of  the  beans. 

India  has,  in  the  past,  produced  more  of  the  beans  than  any  other  country 
in  the  world,  and  the  whole  of  Europe  practically  depends  upon  that  country 
for  its  supply.  Mills  for  the  extraction  of  the  oil  are  in  existence  throughout 
Europe. 

Quoting  statistics  supplied  by  Charles  M.  Dougherty,  of  the  Bureau  of 
Crop  Estimates,  United  States  Department  of  Agriculture,  it  appears  that 
India  has  enjoyed  practically  a  world  monopoly  in  this  crop.  Besides 
producing  more  oil  than  any  other  country,  it  is  estimated  that  India 
exported  between  3,000,000  and  .5,000,000  bushels  of  beans  annually. 

As  far  as  Australia  is  concerned,  it  appears  that  not  much  attention  has 
been  given  to  the  importation  of  the  beans  and  subsequent  extraction  of  the 
oil  ;  the  oil  itself  is  imported. 

The  quantities  of  castor  seed  exported  from  India  to  the  principal 
consuming  countries  during  the  five  years  for  which  figures  are  available 
have  been  as  follows*  : — 


Exports  of  Castor  Seed  from 
India  to- 

1904-5.            '  1905-6. 

1906-7. 

1907-8. 

1908-9. 

United  Kingdom          

France     

Belgium 

Italy        

Germany            

cwt.              cwt. 
4.52,358        479,348 
266,845        286,848 
275,179  '      185,568 
252,010  j      197,249 
193,402        1.36,757 

cwt. 
649,874 
277,002 
198,785 
166,268 
203,691 

cwt. 

1,121,035 

267,-383 

289,733 

2.37,028 

70,499 

cwt. 
806,789 
333,959 
207,093 
176,223 
109,603 

Total  Exports        

1,460,908     1,298,624     I, .505,059 

1,993,717 

1,650,466 

Bulletin  of  the  Imperial  Institute,  1911. 
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The   quantities  of   castor  oil  exported  for  the  same  period  have  been 
follows  : — 


Exports  of  Castor  Oil  from 
India  to  — 

1904-5. 

1905-6. 

1906-7. 

1907-S. 

1908-9. 

gals. 

gals. 

gals. 

gals. 

gals. 

United  Kingdom          

256,975 

191,034 

129,102 

233,583 

131,308 

Ceylon    ... 

72,041 

61,994 

65,818 

81,2.33 

63,980 

Straits  Settlements      

.      242,672 

201,169 

185,019 

186,686 

176,824 

Hongkong 

.      102,524 

68,392 

33,737 

18,268 

13,. 533 

Cape  Colony      

1 10,344 

92,070 

172,802 

81,495 

9,069 

Natal       

212,269 

255,528 

231,358 

215,137 

73,690 

Mauritius  and  Dependencies .. 

92,582 

105,867 

96,602 

92,415 

82,414 

New  Zealand     ... 

89,841 

111,748 

132,380 

129,640 

166,718 

Australian  Commonwealth    .. 

.      428,520 

293,677 

363,723 

439,445 

352,841 

tOther  Foreign  Countries 

14,342 

45,837 

21,921 

23,114 

23,275 

Total  Exports        

.   1,632,106 

1 

1,432,108 

1,455,626 

1,508,545 

1,099,967 

t  Principally  Siam,  Portuguese  East  Africa,  Japan,  and  Dutch  Guiana. 

Is  Castor  Bean  Production  Payable? 
To  answer  this  question  it  has  to  be  borne  in  mind  that  countries  in  which 
cheap  labour  is  available  are  the  principal  producers ;  therefore,  the  question 
of  exporting  our  surplus  crop  is  one- which  cannot  be  regarded  seriously,  and 
to  satisfy  the  local  demand  must  be  the  one  aim  of  the  would-be  producer. 

The  following  questions  naturally  present  themselves  : — 

1.  What  is  the  demand  for  castor  beans  1 

2.  How  many  bushels  per  acre  is  a  fair  yield  1 

3.  What  is  the  probable  price  per  bushel  1 

4.  What    is    the    cost   of    production,   including    rent    of    land,    seed 

cultivation,  harvesting  and  marketing? 

The  answers  are  : — 

1.  The    demand    is    a    limited    one;    assuming    100,000    gallons    to   be 

sufficient  for  New  South  Wales  requirements,  about   3,.500  acres 
under  this  crop  will  supply  this  demand. 

2.  Not  more  than  20  bushels  per  acre  can  be  expected,  although  yields 

of  30  and  even  40  bushels  per  acre  are  recorded  from  Florida,  South 

Carolina,  Georgia,  Texas,  and  California. 
The  Queensland  Department  of  Agriculture,  in  the  July  issue  of  the 
Queensland  Agricultural  Journal^  states  that  the  average  yield  is  about 
20  bushels  per  acre. 

3.  The  price   per  bushel  can  hardly  be  estimated,   in   so  far   that  no 

market  has  been  established  in  the  past  for  beans  in  Australia. 
The  War  Department  at  Washington,  U.S.A.,  has  let  contracts  for 
the  supply  of  beans  at  3-50  dollars  (approximately  14s.)  per  bushel  of 
46  lb.  This,  it  must  be  remembered,  is  during  war  time,  when  an 
unprecedented  demand  has  set  in  for  castor  oil  for  aeroplanes,  and  it  is 
not  likely  that  these  prices  can  be  maintained. 
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The  Castor  Oil  Plant  (RUiinis  communis). 
A.  Male  flower.         B.  Female  flower.        c.  Capsule.        d.  Seed.        e.  Lont'^ituilinal  seclioii  of  seeJ. 
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Quoting  from  an  article  in  the  Country  Gentleman  (USA)  for  March 
1918,  contributed  by  E.  B.  Reid,  it  is  stated  that  "  in  recent  times  prices 
to  farmers  have  fluctuated  widely  by  localities  and  years,  ranging  from 
one  to  two  dollars  a  bushel,  with  possibly  one  dollar  to  one  dollar  and  a 
quarter  about  the  average. '' 

Further  evidence  is  available  as  to  price  in  an  article  on  castor  seed 
pubhshedm  the  "Bulletin  of  the  Imperial  Institute,"  1911  The  writer 
states  that  specimens  were  submitted  to  commercial  experts,  who  valued 
them  as  follows  : — 

£    s.  d. 
Nos.  1,  3,  4,  6     ...     9  17     6     per  ton,  March,  1909 

.-     5,  7 9  10  0 

w     2      9     0  0,, 

'>    8      8  10  0 

"    ^      13     5  0         „         October,  1910. 

di'slrnf '^'  i'^^l^di^g  bags,  delivered  free  ex  ship  Hull,  less  21  per  cent. 

Taking  the  American  and  English  figures  as  a  guide,  we  see  then  that 
the  price  m  1909  was  somewhere  about  4s.,  and  in  1910  in  the  vicinity 
ot  Os.  4d.  per  bushel.  ^ 

4.  The  cost  of  production  can  only  be  arrived  at  according  to  locality  • 
It  would  be  somewhat  similar  to  the  cost  of  producing  an  acre  of 
maize  except  that  the  harvesting  is  much  more  expensive  This  is 
accounted  for  by  the  fact  that  the  pods  do  not  ripen  evenly  and  the 
crop  has  to  be  gone  over  several  times  in  order  to  harvest  it  An 
estimate  for  producing,  harvesting,  bagging,  and  marketing  a  20 
bushel  crop  of  castor  beans,  allowing  10s.  per  annum  for  rent  would 
not  be  less  than  £5  per  acre. 
From  the  above  figures  farmers  will  be  able  to  draw  their  own  conclusions 

II?.  .    ■■      "  T,  °"''  '^  """''''''"  P^'y""'-     F-Aern,„re,  it  n^y  b 
stated  that  castor  o,l  plants  cannot  be  grown  continuously  on  the  same  Ld 
for  any  lengthy  per.od,  because  the  crop  exhausts  the  sil  rapidly ;  T much 

;:ar:nT:srerr  '"'^ "" "  -'-'' "-  -™  »'y  --  '■■ -° "  - 

In  India  the  castor  bean  is  usually  not  grown  aa  a  pure  crop,  that  is    it  is 
not  grown  by  itself,  but  is  grown  as  a  border  to  ei'ther  a  c'otton  or' som 
other  crop,  being  frequently  mixed  with  a  cereal  or  a  legume  crop 

The  castor  oil  plant  has  been  proclaimed  a  noxious  weed  in  many  shires 

^IZT    Tf  ''''  ""'''''  ^"'  ^^'^'^  ''  -'^  be  cultivated  in  th 
distncts  the  restriction  would  have  to  be  removed. 

Methods  of  Cultivation 

.^=n;tartirt^ti^:^^;.-r;- -  - 
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Soil. — A  good  loamy  soil  such  as  is  suited  for  maize-growing  is  best,  although 
fair  results  may  be  obtained  from  poorer  soils.  Heavy  clay  soils,  especially 
those  which  are  wet  and  sour^  are  unsuitable. 

Sowing. — The  seed  should  be  sown  in  spring  when  all  danger  of  frost  is 
over,  on  well  prepared  land,  in  hills,  6  to  7  feet  apart  in  the  rows,  and  from 
6  to  8  feet  apart  between  the  rows.  Three  seeds  are  planted  in  each  hill 
and  covered  to  a  depth  of  2  to  3  inches.  It  is  advisable  to  pour  hot  (not 
boiling)  water  over  the  seed  prior  to  planting  and  let  them  steep  for  twenty- 
four  hours. 

Thinning  out. — When  the  plants  are  from  6  to  8  inches  high  the  two  smaller 
ones  should  be  removed  from  each  hill,  leaving  the  strongest. 

Intertillage. — It  is  necessary  to  cultivate  between  the  rows  in  order  to 
keep  down  all  weed  growth.  The  intertillage  should  be  similar  to  that 
given  to  a  maize  crop. 

Pinching  back. — If  the  plants  are  allowed  to  grow  without  check  they  will 
frequently  attain  a  height  of  from  15  to  20  feet,  thus  making  the  harvesting 
of  the  seed  very  inconvenient.  In  Older  to  keep  the  plants  at  a  convenient 
height,  the  main  stem  should  be  pinched  back. 

Experiments  are  being  conducted  on  the  Grafton  and  WoUungbar  Experi- 
ment Farms,  also  in  several  localities  on  the  North  Coast  ;  and  until  the 
results  from  these  experiments  are  to  hand,  farmers  who  wish  to  giA'e  this 
crop  a  trial  are  advised  to  do  so  only  on  a  very  small  scale. 

Percentage  of  Oil. 

The  "Bulletin  of  the  Imperial  Institute"  (1911)  gives  the  result  of  nine 
samples  submitted  for  examination  :  — 


No.  of  Sample. 

Yield  of  Oil. 

No.  of  Sample. 

Yield  of  Oil. 

per  cent. 

per  cent. 

1 

48-0 

6 

4S  9 

2 

50-8 

/ 

47-6 

3 

40-4 

8 

45-8 

4 

47-8 

9 

48-2 

5 

500 

A  sample  obtained  from  Queensland  was  analysed  by  the  Chemist's  branch 
of  this  Department,  and  Mr.  Guthrie  reports  as  follows  : — 

Husk    ...  ...  ...  ...      24  63  per  cent. 

Kernel 75-37        ,, 

The  yield  of  oil  from  the  kernel  was  55-il  per  cent.,  corresponding  to  a 
yield  of  41-76  per  cent,  of  the  whole  bean. 

The  oil  was  obtained  by  extraction  with  sulphuric  acid. 

Harvesting  Seed. 
It  is  here  where  most  of  the  difficulties  iu  connection  with  this  crop  will  be 
encountered.    The  seed  does  not  all  ripen  at  the  same  time.     When  nearly  ripe 
the  capsules  begin  to  turn  brown,  and  it  is  then  that  the  "  spikes  "  should  be 
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harvested.  If  left  the  seed  shoots  out  of  the  capsule.  The  spikes  ripen  at 
irregular  intervals,  necessitating  going  over  the  crop  several  times  before  the 
seed  is  harvested.  Cutting  the  spikes  has  to  be  done  by  hand ;  immediately 
they  are  cut  they  should  be  carted  to  the  barn  and  spread  out,  preferably 
on  a  wooden  or  a  hard-set  earthen  floor,  surrounded  by  sides  about  2  feet 
high  ;  these  sides  may  consist  of  either  wood  or  bagging.  The  hot  rays  of 
the  sun  will  greatly  accelerate  thorough  ripening.  They  will  need  to  be 
turned  over  with  a  fork  at  least  once  a  day  until  thoroughly  ripe,  when  the 
seeds  will  "  pop  "  out.  It  is  this  popping  of  the  seeds  which  necessitates  the  cut 
spikes  being  placed  either  in  a  shed  or  on  a  floor  surrounded  by  an  enclosure. 

After  the  seeds  are  out  of  the  capsules  nothing  further  remains  to  be  done 
except  to  separate  the  seeds  from  the  husks  by  winnowing. 

It  usually  takes  from  four  to  six  days  after  cutting  before  the  spikes  shed 
their  seed. 


Sheep-yard  Equipment  at  Trangie 
Experiment  Farm* 


Following  on  the  plans  and  descriptions  of  the  shearing  sheds,  drafting  yards 
and  dips  (erected  on  some  of  the  Departmental  Experiment  Farms)  which 
were  given  in  detail  in  the  last  issue  of  the  Agriculhiral  Gazette,  the 
accompanying  illustrations  of  the  shearing  shed  at  the  Trangie  Experiment 
Farm,  from  photographs  supplied  by  Mr.  A.  H.  E.  McDonald,  the  Manager, 
will  be  found  of  interest. 


General  View  ol  Shearing  Shed,  Trangie  Experiment  Farm,  showing  Loading  Platform,  &c. 
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Side  View,  showing  Loading   Race,  Yards,  &c. 


A  Closer  View  of  ihe  Yards. 
Sheep-yard  Equipment  at  Tbaxgie  Experiment  Far.m. 
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Saccaline  at  WoUongbar  Experiment  Farm* 


A.  H.  HAYWOOD,   Manager. 

This  fine  fodder  plant  was  first  introduced  from  Victoria  to  the  Richmond 
River  by  Mr.  Geo.  Elliott,  of  Woodburn,  not  long  ago.  It  then  bore  the 
misapplied  name  Saccharum  olficinarum  (sugar-cane).  Saccaline  is  not  a 
sugar-cane  at  all,  but  is  an  approved  strain  of  sweet  sorghum,  which  seems 
to  have  developed  a  perennial  habit.  The  name  it  now  bears  is  a  local  one, 
and  appears  to  be  a  corruption  of  the  word  saccharine. 

The  misnaming  of  this  fodder  has  no  doubt  retarded  its  distribution,  and 
it  seems  to  be  known  only  on  the  Richmond  River.  It  is  significant  that 
when  once  grown  in  this  district  all  the  older  and  better  known  sorghums, 


General  View  ot  Saccaline  growing  at  WoUongbar  Experiment  Farm. 

such  as  Early  Amber  Cane  and  Planter's  Friend,  are  discarded.  It  grows  to 
a  height  of  12  feet,  stools  well,  and  each  stem  matures  a  seed  head.  The 
yield  on  average  soils  in  this  district  is  from  15  to  20  tons  per  acre.  All 
stock  are  fond  of  it,  while  cattle  and  pigs  can  be  kept  in  splendid  condition 
when  it  is  fed  to  them  in  quantity. 

Saccaline  has  been  grown  at  the  WoUongbar  Farm  for  the  past  two  years, 
and  is  preferred  to  all  other  sorghums  yet  tried. 

It  is  particularly  valuable  as  a  cleaning  crop  on  old  paspalum  pastures  after 
they  are  broken  up.  If  sown  broadcast  in  the  warm  weather  the  growth  is  rapid, 
and  soon  smothers  all  fresh  paspalum  growth.  When  sown  broadcast  35  lb. 
of  seed  per  acre  is  required,  but  if  in  drills  about  5  lb.  per  acre  is  sufficient. 
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The  following  is  the  repoi't  by  the  Chemist  of  the  Department  of  Agricul- 
ture in  connection  with  the  sample  of  Saccaline  submitted  for  analysis  as  to 
its  nutritive  ratio  : — 


Moisture 
Albuminoids  .., 
Ether  extract 

Ash      

Fibre 

Carbohydrates- 


-Cane  sugar 
Fruit  sugar 
Starch  and  other  bodies 


5  00 

3-47 

14-26 


Fcxlder  aa 
received. 

per  cent. 
67-20 
1-52 
0-50 
1-14 
6-91 


22-73 


100  00 


Calculated  to 
dry  substance. 

per  cent. 


15-26 
10-59 
43-45 


4-64 

1-52 

3-47 

21  07 


69-30 


10000 


25 -37  per  cent. 
1  to  16. 


Total 

Nutritive  value 
Albuminoid  ratio 

The  sample  for  analysis  was  cut  when  out  in  head  in  July  last  from  a  crop 
that  had  been  planted  the  previous  February. 

Saccaline  may  be  propagated  from  cuttings,  but  this  system  is  not  recom- 
mended for  growing  on  a  commercial  scale. 

The  chief  features  of  Saccaline  may  be  summarised  as  follows  : — 

1.  Adaptability  to  coastal  districts. 

2.  Sweetness  and  palatability. 

3.  Ratooniug  habit. 

4.  Suitability  as  a  fodder  for  dairy  cows. 

5.  Cleaning  crop. 

The  ratooning  habit  of  Saccaline  is  one  of  its  most  valuable  characteristics, 
as  after  the  first  cutting  it  ratoons  again,  and  successive  good  yields  may  be 
obtained.  This  applies  particularly  when  it  is  planted  in  drills  and  inter- 
tillage  is  carried  out.  One  grower  here  claims  to  have  obtained  nine  cuttings 
from  his  crop  of  Saccaline. 

Information  is  to  hand  that  Saccaline  was  tried  on  the  South  Coast  last 
season,  and  farmers  were  so  satisfied  with  the  results  that  an  order  was  sent 
to  this  Farm  for  a  ton  of  seed. 


Australian-grown  Dried  Herbs  for  Culinary 
Purposes. 

In  view  of  the  questions  often  asked,  as  to  the  prospect  of  being  able  to 
grow  the  requirements  of  New  South  Wales  within  the  State,  the  Department 
has  ascertained  from  one  of  the  firms  handling  the  product  that  at  the  present 
time  the  price  of  the  best  qualities  of  herbs  is  as  high  as  Is.  9d.  to  2s.  6d. 
per  lb.  These  prices  cannot  last,  and  the  general  rate  is  from  lOd.  to  Is.  3d., 
according  to  kind  and  quality. 

Close  consideration  would  have  to  be  given  to  the  whole  of  the  factors 
associated  with  the  industry  before  embarking  upon  it  on  any  extensive 
scale. 


888  Agricultural  Gazette  of  N.S.W.  [Dec.  2,  1918. 


Poultry  Notes* 

December. 


JAMES  HADLINGTON,  Poultry  Expert. 

At  this  season  of  the  year  it  will  be  well  to  remember  that  the  present  cost  of 
feeding  a  laying  hen  is,  approximately,  7s.  6d.  per  annum,  and  that  the  highest 
point  of  egg  production  will  have  been  past  by  the  first  of  this  month.  From 
now  onwards  the  average  egg  production  per  hen  will  steadily  fall  until  next 
June,  nor  will  the  higher  price  that  will  rule  as  a  consequence  of  the  lowered 
volume  of  production  altogether  compensate  for  the  decrease.  The  egg 
farmer  will  find  that  his  returns  in  respect  of  the  hens  over  twelve  months  old 
are  getting  lower  each  month,  and  that  nothing  he  can  do,  in  a  general  way, 
will  alter  this  seasonal  decrease.  Apart  from  good  management,  the  only  way 
by  which  income  and  expenditure  can  be  brought  within  reasonable  relation- 
ship is  at  once  to  commence  culling  out  the  hens  that  have  stopped  laying, 
particularly  hens  that  have  completed  their  second  year.  Here,  however, 
some  discrimination  is  necessary  in  the  case  of  valuable  breeding  stock  which 
it  may  be  desirable  to  keep  for  another  season.  A  hen  may  have  passed  her 
profitable  age  as  a  layer,  and  yet  be  worth  keeping  on  account  of  the  class 
of  progeny  she  may  still  be  likely  to  produce.  However,  the  main  culling  will 
be  confined  to  flocks  not  regarded  as  breeding  stock  ;  among  these  there  will  be 
culled  many  poor  producers,  particularly  if  they  include  late  or  out-of-season- 
hatched  stock. 

Culling. 

It  is  one  thing  to  advise  culling  in  the  light  of  experience,  but  it  is  quite 
another  for  the  novice  who  has  not  acquired  the  experience  necessary  to 
enable  him  to  cull  without  over-culling  in  such  a  manner  as  to  cause  a  loss 
of  potential  profit.  Without  taking  into  account  expansion  and  contraction 
of  pelvic  bone  measurement  (which  is  not  absolutely  reliable  for  purposes  of 
culling),  the  first  visible  sign  of  a  hen  having  ceased  to  lay,  and  of  an 
approaching  break-up,  is  the  colour  and  texture  of  the  comb.  When  this  has 
become  shrivelled,  withered,  or  stiff  in  contrast  to  the  bright  scarlet,  expanded, 
pliable  comb  of  a  hen  in  full  health,  it  is  almost  an  infallible  sign  that 
the  hen  has  ceased  to  lay.  This  condition  is  usually  associated  with  a 
rigidity  and  closing  of  the  pelvic  bones.  The  point  is  that,  if  this  conditic^n 
happens  during  the  months  August  to  December,  it  would  be  an  indication 
that  something  had  gone  wrong  with  the  health  of  the  hen,  and,  not  in- 
frequently, a  timely  teaspoonful  of  Epsom  salts  given  twice  during  a  week 
will  bring  about  a  better  condition  of  health,  and  the  hen  may  be  brought 
on  to  lay  again,  but  such  improvement  is  not  likely  when  the  condition 
referred  to  supervenes  at  this  time  of  the  year — no  matter  what  may  have 
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been  the  cause,  whether  from  ill-health  or  the  cessation  of  laying,  it  is 
almost  certain  to  bring  on  the  moult.  Here  again  is  where  skilful  feeding 
and  management  will  materially  assibt  in  prolonging  the  laying  period  of  hens. 
As  has  already  been  hinted,  almost  any  hen  will  lay  during  certain  months 
of  the  year  ;  so  also  will  many  hens  survive  nmch  unskilful  treatment,  and  still 
continue  to  lay  during  those  months  ;  but  it  is  during  the  remainder  of  the 
year — say,  from  November  to  July — that  skill  and  experience  are  required 
to  produce  the  best  possible  results  in  egg  production.  However,  notwith- 
standing all  the  skilful  treatment  that  can  be  given  them,  plus  the  good 
laying  qualities  of  the  flock  as  a  whole,  the  poor  layers  will  now  begin  to 
show  themselves,  and  some  culling  maj'  be  necessary,  even  among  first  year 
hens.  Birds  completing  their  second  year  of  laying  will  require  to  be  marketed 
during  the  next  few  months  as  they  go  off  laying.  It  is  folly  to  attempt  to 
carry  them  on  into  the  winter  with  the  hope  that  they  will  come  on  to  lay 
again  before  the  spring. 

Consequences  of  Neglecting  Broody  Hens. 

At  this  time  of  the  year  a  good  deal  of  the  laying  capacity  of  hens  of  the 
breeds  that  go  broody  is  lost  through  neglect  or  the  haphazard  way  in 
which  they  are  treated,  not  alone  from  the  time  lost  during  which  the  fever 
is  upon  them,  but  from  the  fact  that  so  many  hens,  perhaps  otherwise 
potentially  good  layers,  are  allowed  to  keep  to  the  nest  too  long,  and  become 
confirmed  to  broodiness.  Many  hens  become  broken  in  condition  to  such  an 
extent  as  to  induce  a  premature  moult,  when,  as  a  rule,  production  ceases 
for  some  considerable  time.  If  these  birds  that  go  into  moult  early  came  on 
to  lay  early,  no  loss  would  result ;  but,  as  a  rule,  they  do  not  do  so,  and 
usually  the  services  of  these  hens  are  lost  from  the  time  they  go  into  moult 
until  the"  following  July,  or  perhaps  August.  Hence  it  is  that  the  late 
moulter  is  usually  the  hen  that  has  put  up  a  big  score,  but  these  same  hens 
if  they  had  been  badly  managed  under  the  conditions  mentioned  and  become 
broken  up,  would  have  failed  to  put  up  big  tallies.  The  object  of  the 
poultry  farmer  should,  therefore,  be  to  stave  oflf  broodiness  at  this  time  of 
the  year  by  every  possible  means,  and  thus  prolong  the  laying  period.  The 
way  to  do  this  is  to  have  a  proper  system  of  dealing  with  broody  hens  as 
they  take  to  the  nest.  The  best  system  is  to  make  a  practice  of  removing 
all  broodies  from  the  nest  either  at  or  soon  after  the  evening  egg  collection 
every  day.  It  will,  of  course,  happen  that  some  eggs  will  be  laid  by  the 
broodies  after  they  are  removed,  but  it  is  far  preferable  to  put  up  with  this 
than  to  let  hens  get  too  confirmed  to  the  nest.  It  is,  of  course,  understood 
that  the  average  poultryman's  fear  of  such  eggs  getting  broken  and  eaten  is 
one  of  the  causes  why  many  hens  ai^e  left  so  long  on  the  nest,  but  much  of 
this  fear  is  groundless.  As  a  matter  of  fact,  while  eggs  get  broken  and  are 
eaten  by  hens,  very  few  birds  really  learn  to  break  eggs,  and  it  is  only  these 
latter  that  cause  the  poultryman  trouble  in  this  respect.  There  are  more  ways 
than  one  of  dealing  with  broody  hens,  but  probably  the  best  is  to  have  crates 
with  slatted  bottoms  in  which  to  put  them ;  there  should  also  be  a  series 
of  these  crates,  or  compartments  in  the  crate,  so  that  the  broodies  gathered 
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one  day  will  not  be  put  with  those  gathered  on  previous  occasions.     Wl,on 

al]  ages  of  broodies  have  to  be  put  together,  unless  they  are  marked  and  the 

different  dates  kept,  confusion  is  sure  to  arise  as  to  which  are  the  first  or  the 

last    put   in.       It   will   therefore,  be  seen  that  identification    is   absolutely 

essentia   to  systematic  handling  of  broody  hens  in   order  that  they  mav  be 

put   back   in  some  kind  of  sequence.     Of  course,  it  will  be  understood  that 

some  hens  will  take  longer  to  get  off  the  brood   than  others,  but   the  back 

ward   ones  can  always  be  relegated  to  their  proper  position  in  the  system. 

Another  method   of  handling  broodies  that  works  well  enough  under  some 

conditions,   is  to  put  them  outside  their  ordinary  enclosure^,  or  in  a  yard 

m   which  all  nests  or  cosy  places  where  they  can  make  a  nest  have  been 

removed. 

One  consequence  of  neglecting  broody  hens  is  to  encourage  red  mite  and 
other  parasites. 

From  time  to  time  some  panacea  is  supposed  to  have  been  discovered  for 
curing  hens  of  broodmess,  but,  so  far,  with  no  success  ;  nor  should  the  idea 
of  the  evolution  of  a  non-broody  strain  of  an  Asiatic  breed  be  entertained. 

Honsing  the  Pullets. 

It  should  now  be  possible  to  estimate  the  number  of  pullets  for  which 
housing  accommodation  will  be  required,  and  provision  should  be  made  to 
meet  i  .  Failure  to  provide  sufiicient  room  might  result  in  great  loss  during 
the  autumn  and  winter  months  from  roup,  which  is  almost  sure  to  make  it! 
appearance  where  there  is  overcrowding  and  defective  ventilation.  Sizes  of 
the  different  classes  of  houses  required  to  accommodate  different  numbers 
wiJl  be  found  in  these  notes  for  December,  1917. 

Fowl  Tick  on  the  Coast. 

It  has  been  generally  assumed  that  the  Fowl  Tick  (Argas  persicus)is  almost 
exclusivdy  confined  to  the  dry  inland  districts,  where  it  thrives  and  is  a 
serious  obstacle  to  successful  poultry-keeping.  The  assumption  still  holds 
good  in  the  main,  but  some  recent  investigations  have  revealed  the  presence 
of  this  pest  in  the  coastal  areas;  and  while  there  appears  no  necessity  for 
ti::'^ZZZZ::  '--  ^   — ^-^-Po-lt^y-keeperstobeo^the 

in  "JhT  n?J  ''"I-f  ■''  """  ^^!,V''""'""'  '"  '""^'  "^^^^y  «^P--t^d  localities 
in  the  metropolitan  area.  The  infestation  has  been  of  a  much  less  serious 
character  than  is  usually  met  with  in  the  districts  regarded  as  tickinfe.ted 

ZL  ^'^?'^  '^^'  '"",  '"'^  '"'  ^^'*''^"^"  ^^'  '^'  ^i«^^««  spirocha^tosi^ 
appe    ed  to  oe  associated  with  the  tick-in  other  words,  it  would  appear  that 

however  in"  t  u"l  "'  '"'  """  ""'  pathogenically  aflected.  The  case, 
howe^ei,  m  which  they  were,  presented  some  interesting  features.  In  this 
case  the  trouble  appears   to  have  dated   back  to  the  year  1908,  when  some 

xlminTdTTht  d'  ''  '^  ?'"^^  ''^'^  ^'^^^^'^-  ^''^  ^^^''^'  ''  -PP--'  "- 
trourl  T  ''"'  ^^-T' but  with  negative  results,  the  true  nature  ;f  the 
trouble  not  being  suspected. 
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Each  year  it  appears  that  some  birds  were  lost  in  the  .sjjring,  the 
owner  considering  that  it  was  probably  a  recurrence  of  cholera  with  the 
warm  weather.  However,  eventually  the  Department  was  consulted,  with 
the  result  that  I  investigated  the  ease,  and,  on  seeing  the  birds,  at  once 
expressed  the  opinion  that  it  was  a  case  of  spirochajtosis.  Subsequent  exam- 
ination of  the  perches  disclosed  the  existence  of  fowl  tick,  but  only  in 
small  numbers.  However,  blood  smeais  were  taken  and  submitted  for 
microscopical  examination,  as  a  result  of  which  spirochietes,  the  organisms 
of  tick  fever,  were  found — thus,  after  ten  years'  existence,  unearthing  the 
true  cause  of  the  trouble.  Fortunately,  this  was  a  private  yard  from  which 
but  few  birds  were  sent  outside. 

It  is  not  anticipated  that  the  fowl  tick  will  suddenly  invade  the  coastal 
areas,  but,  since  it  has  been  found  to  exist,  there  is  no  guarantee  that 
the  tick  will  not  become  acclimatised  and  adapt  itself  to  the  new  conditions. 
It  has  to  be  remembered  that  some  bar  exists,  otherwise  the  ticks,  having 
been  prevalent  for  so  long  in  the  interior,  would  have  invaded  the  coastal 
areas  long  ago. 

Incidence  of  Fowl  Tick  Infestation. 

Almost  the  first  intimation  I  receive  when  visiting  a  district  where  there 
is  fowl  tick  is  being  told  that  a  large  number  of  birds  in  the  district  are  lost 
annually  through  cholera.  This  association  has  become  so  pronounced  that 
tliere  is  little  need  to  doubt  the  presence  of  tick  wherever  cholera  is  said  to 
exist.  This  is  on  account  of  the  accompanying  diairhcea  in  most  spirochajtosis 
cases.  It  is,  of  course,  a  wrong  diagnosis,  but  one  which  it  is  dithcult  to 
persuade  the  poultry  keepers  concerned  is  wrong. 

The  Baflaing  Element. 

The  element  that  baffles  the  poultry  keeper  is  apparently  1;hat  while  A  has 
a  gross  infestation  of  tick,  he  is  perhaps  experiencing  little  loss  of  stock.  At 
the  same  time  B  is  perhaps  doing  his  best  to  coiubat  the  tick,  and  has  but  a  light 
infestation  in  his  yards,  yet  he  is  losing  a  larger  number  of  birds  than  A. 
This  feature  I  have  closely  studied,  and  have  come  to  the  conclusion,  based 
upon  the  examination  of  a  large  number  of  yards,  that  it  is  a  question  of 
immunity  or  degree  of  resistance  developed  by  birds  bred  one  generation 
after  the  other  in  tick-infested  areas.  It  appears  to  be  due  to  a  degree  of 
immunity  developed  in  the  progeny  of  immunized  birds,  i.e.,  birds  that  have 
had  and  recovered  from  the  disease.  This  has  not  been  understood  by  poultry 
keepers,  hence  the  doubt  entertained  as  to  the  true  nature  of  the  trouble. 

The  explanation  is  that  A  is  not  introducing  birds  from  infested  areas, 
while  B  is  bringing  in  birds  from  outside  where  the  parent  stock  is  not 
immunized.  This  is  not  mentioned  to  discourage  the  introduction  of  new 
birds  to  a  district,  but  to  bring  out  the  true  facts,  so  that  the  poultry  keeper 
will  be  fully  informed.  The  failure  to  introduce  new  blood  would  bring 
about  a  condition  even  worse  than  the  ravages  of  the  disease. 

[In  view  of  the  importance  of  tlie  subject,  it  has  been  decided  to  republish 
an  article  on  Fowl  Tick,  which  describes  the  parasite,  and  indicates  the  best 
method  of  control.] 
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The   Fowl    Tick* 


JAMES  HADLINGTON. 

Perhaps  the  greatest  handicap  to  poultry-keeping  in  some  of  the  hot,  dry 
districts  of  this  State  is  the  loss  caused  by  fowl  tick,  Aryas  persicus.  Yet  all 
that  is  required  to  combat  it  is  knowledge,  and  a  little  perseverance,  such  as 
is  required  to  make  any  branch  of  agriculture  a  success.  Admittedly  the 
fowl  tick  is  a  serious  problem  for  the  poultry-keeper  in  these  districts,  but. 
not  more  so  than  many  other  pests  that  the  fai-mer  is  successfully  combating. 
Reliable  information  on  how  it  can  be  successfully  fought  and  eradicated, 
and  a  proper  method  of  keeping  and  housing  the  fowls,  are  the  first  requisites 
to  successful  poultry-keeping.  One  cannot  help  being  impressed  with  the 
want  of  "  system,"  as  shown  in  the  dilapidated  poultry  structures  seen  in  all 
directions  where  abortive  attempts  have  been,  and  are  still  being  made,  to 
keep  a  few  fowls.  Instead  of  the  fowl  being  treated  as  a  potential  producer 
of  a  valuable  pi'oduct,  and  a  most  profitable  one  at  that,  it  receives  but  scant 
attention,  and  is  almost  left  to  shift  for  itself.  No  intelligent  farmer  in 
any  other  line  would  expect  such  methods  to  be  successful.  Then  why  not 
apply  a  little  common-sense  attention  to  the  poultry?  This  want  of  method 
is  all  the  more  surprising  when  one  considers  that  in  many  country  towns 
and  hamlets  in  this  State,  such  a  valuable  product  as  a  fresh  egg  is  almost 
•an  unobtainable  luxury,  although  feed  is  cheap,  and  the  only  obstacle  to 
successful  poultry-keeping  is  want  of  knowledge  and  system  in  fighting  the 
fowl  tick. 

Not  so  Formidable, 
In  the  light  of  definite  knowledge  of  the  life-history  and  habits  of  the 
fowl  tick,  and  the  simple  measures  that  have  been  found  successful  in  its 
eradication,  it  is  not  nearly  the  formidable  pest  it  is  generally  considered  to 
be.  In  my  contact  with  poultry-breeders  all  over  Australia,  I  have  for  many 
years  advised  that  kerosene  emulsion,  properly  a.nd  systematically 
applied,  would  be  found  an  effective  weapon  against  this  pest,  and  that 
there  was  no  need  for  building  houses  with  tar  joints,  &c.,  which  in  any  case 
would  only  ci'ack  with  age  and  form  further  harbour  for  the  tick.  I  have 
carried  out  a  series  of  definite  experiments,  which  have  proved  this  remedy 
entirely  effective  in  the  eradication  of  fowl  tick.  The  method  of  destruc- 
tion is  so  simple  that,  in  my  opinion,  it  should  be  made  obligatory  upon 
poultry  keepers  in  infested  places  either  to  exterminate  this  pest  or  to  give  up 
poultry-keeping.  It  is,  of  course,  understood  thoroughly  that  a  percentage  of 
poultry  kept  in  infested  places  become  immune  to  the  attacks ;  but  the 
immunity  thus  obtained  for  a  small  percentage  is  at  the  expense  of  a  large 
number,  because  it  is  only  the  survivors  of  an  attack  that  become  immune, 
while  the  greater  proportion  fail  to  survive.  It  is  clear  that  poultry-keeping 
under  these  conditions  can  never  be  profitable. 


Dec.  2,  1918.] 


Agricultural  Gazette  of  N.S.W 


893 


Symptoms. 
The  symptoms  exhibited  by  fowls  lidviiig  been  inoculated  by  the  tick  with 
spirochsetosis  are  not  widely  different  from  many  other  ailments  from 
which  fowls  suffer.  The  chief  distini,aiishing  feature  is  a  decided  rise  in 
temperature,  varying  in  accordance  with  the  severity  of  the  fever.  The 
fowl  appears  to  mope  a  little,  is  apt  to  go  off  its  feed,  and  is  i-pstless 
and  evidently  in  distress  ;  the  feathers  about  the  head  appear  ruifled,  and 
often  stand  almost  straight  up  ;  the  face  appears  anxious  and  haggard,  the 
comb  turns  dark  and  shrinks.  There  are  often  some  symptoms  of  paral3'sis. 
Diarrhcea  nearly  always  makes  its  appearance,  and  not  infrequently  the 
owners  come  to  the  conclusion  that  the  fowls  are  suffering  from  cholera. 
When  these  symptoms  appear,  poultry-keepers  in  districts  liable  to  tick 
should  at  once  thoroughly  examine  tlieir  fowl-houses  and  roosts,  or  any 
places  occupied  by  poultry  ;  every  crack  and  crevice  in  the  immediate 
vicinity  should  be  scrutinised  to  ascei-tain  if  there  is  tick  infestation,  and 
if  so,  the  chances  are  that  the  trouble  is  traced  to  its  source;.  It  may  be 
mentioned  that  the  tick  is  less  active  in  cold  than  in  warm  weather,  and 
even  where  there  is  considerable  infestation,  it  may  not  become  apparent 
until  the  warm  weather  sets  in.  Another  feature  is  that  the  older  fowls 
having  become  more  or  less  immune  to  the  spirochtetosis  inoculation,  the 
trouble  is  not  so  apparent  again  until  the  new  season's  stock  is  partly  reared, 
when  it  has  fresh  blood  to  work  upon,  and  the  trouble  reappears. 


Life-history  of  the  Fowl  Tick. 

Reference  to  the  actual  identification  of  the  disease  communicated  by  the 
fowl  tick  is  made  elsewhere,  so  it  is  proposed  in  these  notes  to  adhere  to 
the  practical  side,  as  can  be  seen  and  followed  by  every  farmer  in  his 
efforts  to  rid  his  poultry-yard  of  the  ticks.  The  adult  tick  is  rarely  found 
upon  the  fowl  itself,  except  at  night.  During  the 
hours  of  light  it  secretes  itself  away  in  the  ci'acks 
and  crevices  of  the  fowl-house,  fences,  loose  bark 
of  trees,  and  any  place  where  the  fowls  roost  or 
congregate  at  night ;  there  the  tick  lives  and  lays 
its  eggs.  When  the  larval  tick  hatches,  it  comes 
out  and  attaches  itself  to  the  fowl,  principally  on 
the  parts  least  covered  with  feathers,  such  as  under 
the  wings,  thighs,  &c.  The  larval  tick  remains 
attached  to  the  fowl  for  a  few  days,  then  assumes 
the  nymph  stage,  drops  off,  and  crawls  into  the 
crevice,  and  there  casts  its  skin,  and  afterwards 
comes  out  for  another  engorgement;  repeats  this 
process,  and  ultimately  emerges  a  full-grown  tick, 
afterwards  keeping  up  its  periodical  visits  and  round  of  existence. 

It  is  customary  for  many  writers  to  treat  this  pest  as  purely  a  blood- 
sucker, and  many  poultry  keepers  in  infested  places  still  cling  to  this  notion, 
and  ascribe  all  the  trouble  to  this  main  cause  and  also  to  the  irritation  caused 


Fowl  Tick  (Argas  persicus). 

The  smaller  tijrure  shows 

a  siHOinien  life  size. 
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by  the  bites.  The  serious  consequences  have  also  been  attributed  to  septi- 
caemia, or  septic  blood-poisoning.  These  are,  however,  only  part  of  the  trouble. 
The  really  deadly  effects  of  tick  are  caused  by  an  actual  blood  parasite 
transmitted  to  the  fowl  by  the  tick,  which  induces  a  kind  of  fever.  Tins 
runs  its  course  in  a  few  days,  and  either  kills  the  fowl  outright,  or  leaves 
it  a  wreck  so  that  it  either  dies  from  anfemic  conditions  or  survives  and 
becomes  immune  to  further  effects  of  the  inoculation  by  this  parasite. 


Piece  of  old  splinterjd  wood,  infested  witli  Fowl  Tick. 

How  to  Eradicate  the  Tick. 

The  first  essential  in  attempts  to  fight  the  tick  is  to  construct  fowl- 
houses  and  roosts  properly  (not  necessarily  elaborately),  and  the  birds  should 
be  so  controlled  that  they  will  occupy  the  houses  or  roosts  provided 
for  them.  It  may  be  considered  that  this  is  not  a  practical  proposition 
under  all  conditions ;  but  I  maintain  it  should  be.  The  use  of  wire-nettin^ 
and  the  application  of  intelligent  methods  Avill  readily  solve  that  problent 
For  instance,  even  when  fowls  are  run  at  large  on  free  range,  they  can  be 
controlled  at  roosting  time.  All  that  is  necessary  is  an  enclosure  of  wire- 
netting  attached  to  the  fowl-house,  where  the  fowls  can  be  accustomed  to 
feed.  The  gate  of  this  enclosure  can  be  shut,  and  the  fowls  confined  to  their 
house  for  the  night.  It  has  already  been  shown  that  the  trouble  from  the 
tick  coracs  at  roosting  time;  therefore,  if  the  fowls  are  confined  to  their 
regular  quarters  the  tick  can  then  be  controlled  in  one  spot,  instead  of  in 
fences  and  trees  all  over  the  farm. 

Open-fronted  houses  constructed  of  corrugated  galvanized  iron,  with  the 
framework  on  the  outside,  will  meet  the  case,  with  or  without  suspended 
perches ;  but  unless  perches  are  so  suspended  as  to  be  fairly  rigid,  it  is  best 
to  abandon  that  plan.  A  non-rigid  perch  is  only  a  delusion,  and  causes  the 
fowls  to  camp  on  the  floor  of  the  house.  This  is  worse  than  when  the  perches 
are  on  cleats. 

The  next  best  material  with  which  to  build  houses  is  probably  hardwood 
sawn  palings,  which,  if  well  seasoned  and  put  very  close,  edge  to  edge,  make 
a  fairly  good  house.     The  "  lap  and  space  "  paling  system  is  of  course  better 
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from  a  construction  and  draught-proof  point  of  \ie\v,  l)ut  it  affords  more 
harbour  for  tick  ;  but  the  worst  of  all  material  is  rough  bush  timljer,  or 
tongued  and  gx'ooved  boards.  These  should  not  be  used  where  fowl  tick  is 
likely  to  be  troublesome.  If  corrugate<l  galvanized  iron  be  used,  it  should 
be  painted  to  keep  the  houses  cool. 

Spraying  the  Poultry  Houses. 

To  do  this  work  properly,  a  good  force-pump  with  hose  such  as  is  used  by 
orchardists  is  necessary,  so  that  every  crack  and  crevice  in  the  fowl-house 
can  be  reached  with  the  kerosene  emulsion.  Where  there  is  bad  infestation, 
two,  three,  or  even  more  sprayings  are  necessary.  One  spraying  is  of  little 
or  no  use,  and  these  should  be  given  at  intervals  of  a  day  or  two  between 
each,  so  that  any  that  are  missed  by  the  first  spray,  or  those  dropping  off 
the  fowls  at  the  period  stated  above,  will  be  caught  with  the  subsequent 
sprayings  until  they  are  all  exterminated.  When  tliese  spraying  o[)erations 
are  thoroughly  understood  they  involve  less  time  than  would  appear  at 
first  sight. 

How  to  make  the  Emulsion. 

Boil  1  gallon  of  soft  water  and  dissolve  in  it  8  ounces  of  soft  soap,  take 
off  the  fire,  and  add  slowly  1  gallon  of  kerosene ;  stir  briskly  for  ten 
minutes  or  more  until  the  oil  is  thoroughly  incorporated  with  the  soap 
water,  and  appears  like  thick  cream,  then  add  slowly,  stirring  all  the  time, 
10  gallons  of  soft  water. 

Among  the  waters  suitable  for  making  kerosene  emulsion  may  be  included 
the  rain-water  stored  in  tanks,  the  metropolitan  water  supply,  that  from 
most  water-holes,  and  river  water  in  general.  Brackish  and  hard  waters  are 
not  suitable  for  the  purpose. 

If  a  quart  of  wood-preserving  oil  (often  known  among  poultrymen  as 
"kerosene  tar")  is  added  to  the  emulsion  in  place  of  a  quart  of  kerosene, 
it  will  be  found  moi^e  effective.  The  only  objection  to  the  wood-preserving 
oil  is  the  soiling  of  the  feathers  of  the  white  fowls. 

Painting  the  roosts  with  wood-preserving  oil  can  also  be  reconnnended  as 
an  additional  preventive.  The  measures  as  above  described  are  also  most 
effective  against  ordinary  hen  lice. 

The  Fowl  Tick  and  Spirochsetosis. 
From  information  compiled  by  the  Veterinary  Officers  of  the  Stock  Branch 
under  the  authority  of  S.  T.  D.  Symons,  M.K.C.Y.b.,  Chief  Veterinary 
Officer,  it  appears  that  this  parasite,  which  is  known  as  a  spirochfete, 
has  been  found  affecting  fowls  in  parts  of  Queensland,  Victoria,  and 
many  other  parts  of  the  world,  and  it  has  long  been  suspected  that  a  similar 
tick  fever  was  present  in  some  of  the  dry  inland  districts  of  New  South 
Wales.  Examination  of  the  blood  of  fowls  clinically  affected  has  been 
made,  and  spirochc^tes  were  found  to  be  present  in  large  numbers.  There 
is  now  little  doubt  that  these  parasites  are  prevalent  in  this  State  in  many 
places  where  the  ticks  are  found. 
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The  spirochsete  (Spirochceta  Marchouxi  vel  gallinarum)  when  viewed 
under  the  microscope  resembles  a  spiral  or  a  corkscrew  in  shape,  with  both 
ends  tapering.  In  length  it  varies  somewhat,  but  in  any  case  it  is  extremely 
minute.  When  fresh  blood  is  examined,  it  is  seen  to  be  moving  very  actively 
among  the  corpuscles,  which  it  lashes  in  all  directions. 

If  blood  is  taken  from  a  fowl  suffering  from  spirochsetosis  and  inoculated 
into  a  healthy  fowl,  the  disease  is  produced,  and  in  a  few  days  parasites  are 
found  in  the  blood.  The  tick,  of  course,  is  the  normal  infecting  agent,  and, 
so  far  as  we  know,  the  fowl  can  only  become  affected  by  inoculation  by  the 
tick.  The  parasites  )nultiply  rapidly  in  the  blood,  and  later  on  are  usually 
found  collected  into  bundles  or  clumps.  After  this  stage  they  usually  dis- 
appear from  the  blood,  though  the  bird  may  become  weaker  and  die.  If, 
however,  it  passes  through  this  stage  and  recovers,  it  generally  becomes 
immune  to  further  attacks. 

Post-mortem  Appearances. 

There  is  little  to  be  seen.  Usually  the  spleen  is  somewhat  enlarged,  and 
the  liver  congested,  while  examination  of  the  blood  shows  changes  due  to 
ansemia.      The  parasite  is  ditlicLdt  to  discover  in  the  blood  after  death. 

Protective  and  Curative  Treatment. 

An  attack  of  the  disease  renders  the  fowl  immune,  and  inoculation  of 
the  serum  from  a  bird  that  has  recovered  will  protect  a  hitherto  unaffected 
fowl  from  spirochsetosis  for  a  short  period.  Preparations  of  arsenic  have  been 
found  to  have  some  curative  properties. 

From  a  practical  point  of  view,  however,  neither  artificial  immunization 
nor  drug  treatment  compares  with  the  institution  of  measures  to  eradicate 
ticks  from  the  fowl  run.  These  are  the  agents  concerned  in  transmitting 
the  spirochsetes,  and  the  ticks  being  destroyed,  it  follows  that  the  fowls  will 
be  free  from  the  disease.  In  short,  the  destruction  of  the  tick  removes  the 
agent  by  which  the  disease  is  transmitted  to  the  fowls. 
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Agricultural  Bureau  of  New  South  Wales* 

Since  the  commencement  of  this  movement  in  1911  highly  satisfactory 
progress  has  been  made,  as  will  be  observed  on  reference  to  the  long  list  of 
country  branches,  and  on  perusal  of  the  notes  of  meetings  of  the  various 
branches  published  herein  from  time  to  time. 

The  main  objects  of  this  organisation  are  to  impart  agricultural  education 
to  farmers  by  means  of  lectures  and  demonstrations  by  departmental  officers, 
and  to  encourage  farmers  to  assist  one  another  by  gathering  together 
regularly  and  exchanging  their  ideas  and  experiences,  principally  as  regards 
local  conditions,  and,  of  course,  regarding  agriculture  generally. 

Farmers  are  invited  to  join  the  local  branch,  and  can  do  so  by  getting 
into  touch  with  its  honorary  secretary. 

In  districts  where  no  branch  exists,  farmers  are  asked  to  co-operate  with 
the  Department  in  endeavouring  to  establish  a  branch.  Full  particulars 
regarding  the  usual  method  of  procedure,  ikc,  will  be  furnished  on  application 
to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney. 

Notice  to  Honorary  Secretaries. 

It  is  important  that  regular  monthly  meetings  should  be  held,  and  that  a 
record  of  the  meetings  of  the  branches  should  be  inserted  in  the  Agricul- 
tural Gazette.  Honorary  secretaries  are  invited  to  forward  to  the  Depart- 
ment a  short  account  of  the  proceedings  of  each  meeting,  with  a  brief 
summary  of  any  paper  which  may  have  been  read,  and  the  discussion  that 
followed  it,  as  early  as  possible  after  each  meeting.  Notes  for  insertion  in 
the  Agricultural  Gazette  must  reach  the  Department  before  the  14th  to 
ensure  insertion  in  the  following  month's  issue. 

Each  branch  when  formed  is  supplied  with  a  set  of  available  Farmers' 
Bulletins,  and  from  time  to  time  new  bulletins  are  sent  to  the  secretaries  for 
addition  to  the  files.  In  addition  to  this,  individual  members  can  also 
procure  copies  of  any  bulletin  or  publication  that  may  be  of  interest  to  them 
in  their  particular  branch  of  rural  industry,  by  applying  for  the  same 
through  the  secretary  of  the  local  branch 

Insect  Pests. — Quite  a  number  of  the  branches  have  availed  themselves  of 
the  Department's  offer  to  supply  a  set  of  the  common  insect  pests  o 
the  district,  and  collections  are  cased  as  required.  The  Government 
Entomologist  suggests  that  as  each  district  has  certain  pests  peculiar  to 
its  orchards  and  gardens,  more  useful  work  would  be  done  if  the  members 
chemselves  collected  the  local  pests  (orchard,  garden,  and  stock)  and  sent  them 
to  the  Department,  where  they  would  be  arranged,  mounted,  a  descriptive 
label  attached,  and  returned  to  the  branch.  Mr.  Froggatt  considers  that 
such  a  collection  would  have  a  far  greater  value,  as  there  would  be  more 
interest  attached  to  the  specimens  when  the  members  knew  exactly  where 
the  pests  came  from,  and  where  and  how  to  find  them. 

Sheaves  of  Grasses. — The  Department  is  prepared  to  supply  to  branches  of 
the  Bureau  which  make  application  through  their  secretaries,  collections  of 
sheaves  of  grasses  considered  suitable  for  the  respective  local  conditions. 

Formation  of  Libraries. — It  is  suggested  that  each  branch  should  arrange 
to  establish  a  library  for  the  use  of  members  ;  it  is  thought  that  this  would 
be  a  capital  way  of  expending  surplus  funds. 
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Secretaries  of  any  branches  which  may  decide  to  form  a  complete  library 
are  invited  to  communicate  with  the  Department  in  the  matter,  and  they 
will  be  furnished  with  an  appropriate  list  of  standard  works. 

Demonstrations  in  use  of  Explosives. — A  limited  number  of  demonstrations 
in  clearing  land  with  explosives  will  be  given  by  Mr.  C.  W.  Burrows,  Field 
Assistant.  Branches  who  wish  to  take  advantage  of  this  oflfer  are  requested  to 
make  early  application  to  the  Department  through  their  honorary  secretaries. 

Suggested  Subjects  for  Bureau  Meetings. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  or  perhaps  the 
failure  of  the  writer  of  a  promised  paper,  members  of  branches  meet  without 
having  any  particular  subject  before  them.  In  such  a  case,  one  of  the  follow- 
ing paragraphs  may  provoke  a  usefid  discussion  : — 

Do  you  consider  the  natural  pastures  on  your  farm  sufficient  for 
profitable  dairying  all  the  year  round  ?  If  not,  what  crops  best  suit 
your  conditions  for — (a)  green  winter  feed,  and  (6)  green  summer 
feed  ?  Have  you  bad  any  experience  with  legumes,  such  as  vetches  or 
or  peas,  in  combination  with  cereals,  and  was  the  result  favourable? 

What  birds  common  in  your  district  do  you  consider  the  most 
valuable  from  the  producer's  point  of  view?  Have  }0u  observed 
any  in  particular  attacking  (a)  moth  larvEe  in  fruit  districts,  {b) 
mice  or  grasshoppers  in  grain  districts,  or  (c)  sheep-maggot  flies 
whf-re  they  are  troublesome  1  What  methods  do  you  think  might 
be  adopted  to  control  birds  that  are  injurious  to  farmers'  interests  1 

When  green  feed  is  scarce  at  lambing  time,  do  you  use  any 
succulent  fodder  as  a  substitute  ?  If  so,  what  do  you  prefer  as  a 
milk  producer  in  ewes  1  Have  you  had  any  experience  with 
autumn-sown  crops  or  with  silage  for  this  purpose,  and  how  do  they 
compare  as  to  cost  with  dry  fodders  like  lucerne  or  wheaten  hay  ? 

What  varieties  of  fruit  do  you  consider  the  best  for  your  district 
oil  a  purely  commercial  basis  ?  ]\Iany  unprofitable  or  unsuitable 
varieties  are  being  grown  in  all  parts  of  the  State.  Have  you  any 
such,  and  what  are  their  names  ?  Have  you  worked  any  unprofit- 
able trees  over  to  better  or  more  suitable  varieties,  and  with  what 
I'esults  1 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gla'lly  pi'blishing  in  these  cohmins  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  poi7ited  out  that 
the  Dejjartment  does  not  necessarily  endorse  all  the  ojnnions  expressed. 

Bankstown. 

A  meeting  was  held  on  21st  October.  Mr.  E.  N.  Ward,  Superintendent, 
Botanic  Gardens,  gave  a  lecture  on  propagation  and  hybridisation,  a  resume 
of  which  follows  : — 

Propagation  and  Hybridisation. 

The  chief  methods  of  projjagation  were  exjilained  and  demonstrated,  also  the  process 
of  natural  and  artifieial  fertilisation  of  flowers,  with  a  view  to  the  better  understanding 
of  the  subject  of  hybridisation. 

The  lecturer  emphasised  the  imjDortance  of  obtaining  good  and  fresh  seeds.  When 
a  good  btrain  of  flowers  was  obtained  in  any  garden,  it  was  advisable  to  reserve  a  few  of 
the  very  best  blooms  for  seed  purijoses.  rather  than  trust  to  the  seedsman  to  repeat  the 
success.  Often  a  strain  was  improved  in  this  way  by  careful  selection,  and  this  improve- 
ment was  different  to  improvement  by  artificial  fertilisation,  which  was  a  more  delicate- 
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but  not  more  important  process,  for  many  good  kinds  of  fruit,  flowers,  or  vegetables 
obtained  by  fertilisation  had  been  lost  by  careless  selection.  Seeds  so  saved  should  1r>e 
kept  in  tins  with  a  pinch  of  lime  to  keep  weevils  away,  as  much  havoc  was  caused  by 
this  seed  pest.  When  it  was  not  feasible  to  save  seeds,  then  other  methods  had  to  be 
adopted  to  perpetuate  the  strain  or  variety;  and  it  was  stated  that  whether  the  method 
was  by  cuttings  or  grafting,  little  change  had  taken  place  in  general  practice.  From  the 
earliest  times  it  had  been  the  custom  to  raise  and  imjjrove  plants  by  artificial  or  asexual 
means.  After  the  raising  of  plants  from  seeds  the  next  most  important  method  of  jiropa- 
gation  was  by  cuttings.  A  "cutting"  was  the  gardener's  name  for  a  piece  of  the  stem, 
root,  or  leaf.     American  horticulturists  called  this  method  of  propagation  "  cuttage.' 

There  were  three  kinds  of  cuttings — stems,  roots,  and  leaves;  and  these  headings  were 
subdivided.  For  instance,  stem  cuttings  were  made  ia)  from  growing  wood,  and  (h)  from 
ripened  wood;  (a)  w'as  again  divided  into  (1)  soft,  as  in  geraniums,  and  (2)  hardened,  as 
in  roses;  (6)  was  also  divided  into  long  cuttings,  as  in  willows,  and  short  cuttings,  as 
in  bamboos.  Root  cuttings  were  divided  into  (1)  short,  as  in  bouvardias,  and  (2)  long, 
as  in  Ruins;  leaf  cuttings  were  divided  into  entir^.-  as  in  Echeveria;  divided  as  in 
begonia;  and  by  scales  as  in  lilies.  These  several  divisions  of  cuttings  required  different 
methods  of  treatment  and  operation. 

Another  important  method  of  propagation  was  that  of  grafting,  and  this  comprised  the 
process  and  operation  of  inserting  a  part  of  one  plant  into  another,  which  must  be  of  the 
same  family.  There  were  three  chief  kinds,  viz. : — bud-grafting  or  budding ;  scion 
grafting,  or  what  was  known  as  grafting  proper;  and  inarching,  or  grafting  by  approach, 
and  the  methods  for  each  kind  of  grafting  were  as  various  as  those  adopted  for  cuttings. 
By  these  processes  yoimg  fruitful  lieads  might  be  put  on  old  shoulders,  and  if  a  tree  be  a 
healthy  one  bearing  worthless  fruit,  it  could  be  made  to  produce  sujjcrior  fruits. 

The  most  interesting  of  all  methods  of  raising  plants  was  by  hybridisation.  It  was 
more  interesting  to  raise  plants  from  seeds  than  to  buy  the  plants  already  partly  grown. 
It  was  also  an  interesting  part  of  the  hobby  of  gardening  to  propagate  plants  after  having 
raised  them  from  seed;  but  it  was  far  more  fascinating  to  raise  an  absolutely  new  plant — 
a  new  creation.  Even  if  there  were  many  failures  from  a  floral  point  of  view,  the  few 
successes  more  than  compensated  for  the  time  and  patience  reqtiired. 

With  very  little  study  anyone  who  was  fond  of  gardening  could  become  a  hybridizer,  an 
originator  of  new  plants,  and  thus  add  to  the  beauty  of  a  beautiful  world.  It  was  safe 
to  assert  that  the  most  valuable  and  beautiful  creations  in  the  vegetable  kingdom  had 
resulted  from  the  work  of  the  amateur,  who  treated  the  subject  solely  as  a  hobby. 

Bimbaya. 

At  the  last  monthly  meeting  a  discussion  on  pig-raising  took  place. 

PiG-RAISIXG. 

Mr.  T.  Heffernan  considered  the  pig  industry  only  yet  in  its  infancy  in  the  district, 
and  with  the  establishment  of  a  bacon  factory  double  the  number  of  pigs  could  be  raised. 
He  thought  that  lucerne  was  one  of  the  bestcrops  for  pigs,  especially  in  the  early  stages 
of  growth. 

Mr.  E.  T.  BoLLER  thought  skim  milk,  when  fed  to  pigs  without  the  addition  of  meal 
or  some  similar  food,  was  insufficient,  as  it  was  not  a  properly  balanced  ration.  He 
quoted  figures  to  show  that  uncooked  maize  was  far  superior  to  cooked  maize  as  a  pig 
food. 

Mr.  J.  R,  BoLLER  preferred  the  Tamworth-Berkshire  cross  for  bacon  pigs,  and  for 
porkers  the  Middle  Yorkshires  were  equal  to  anything  he  had  seen. 

Mr.  George  Alcock  also  preferred  the  Tamworth-Berkshire  cross  for  bacon.  He 
considered  that  any  care  and  attention  given  to  pigs  was  well  repaid.  There  was  no 
reason,  as  far  as  he'could  see,  why  the  number  of  pigs  raised  in  the  district  should  not  be 
greatly  increased. 

Buckaroo. 

A  meeting  (which  took  the  form  of  a  very  enjoyable,  picnic)  was  held  on 
29th  October,  when  Mr.  C.  W.  Burrows.  Field  Assistant  of  the  Department 
of   Agriculture,    conducted  a  demonstration  in  the  use   of  e.xplosives  for 

■clearing  land. 

Clearing  Land  with  Explosives. 
Mr.  Burrows  explained  what  gelignite  is.  and  its  relation  to  and  advantages  over  other 
kinds  of  explosives,  and  the  principles  that  govern  its  use  in  the  economical  clearing  o 
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land.  The  first  stump  operated  on  was  a  dry  box,  about  4  feet  through  at  the  ground. 
Four  holes  were  first  put  dowii  by  means  of  the  bar  and  ground  auger,  so  as  to  get  the 
charges  underneath  the  stum^D;  these  were  each  charged  with  five  plugs  of  gelignite, 
and  a  similar  charge  was  placed  down  the  hollow  from  the  top.  The  charges  were  then 
connected  up  and  tired  with  the  battery.  The  result  was  that  the  stump  was  quartered 
uj)  and  lifted  completely  out  of  the  ground,  some  of  the  pieces  being  blown  some  distance 
away. 

The  demonstrator  clearly  explained  the  different  operations,  such  as  the  use  of  the 
bar  and  auger  in  putting  down  the  holes  for  the  charges,  the  method  of  placing  the  plugs 
in  the  hole,  the  inserting  of  the  electric  detonator  in  the  priming  plug,  the  tamping  of 
the  charge,  the  connecting  up  with  the  cable  and  battery,  and  the  use  of  the  battery. 

The  next  stump  was  a  green  gum,  about  18  inches  through.  Five  plugs  were  placed 
under  this  and  fired  with  the  fuse.  The  stump  was  raised  some  distance,  but  was  not 
blown  out  of  the  ground.  A  hole  was  then  bored  in  the  stump  and  three-quarters  of  a 
plug  inserted  and  fired  for  the  purpose  of  demonstrating  how  it  might  be  shattered  to 
assist  burning.  While  jireparing  the  charges  for  this  stump,  Mr.  Burrows  explained  the 
methods  of  firing  with  the  fuse  and  ordinary  detonator. 

Three  plugs  were  then  put  under  a  dry  box  stump,  about  a  foot  through,  and  fired, 
with  the  result  that  it  was  blown  right  out  of  the  ground.  The  demonstration  proved 
highly  interesting  and  instructive  to  those  present,  who  were  thus  shown  the  correct 
method  of  handling  a  reasonably  safe  explosive  that  can  be  put  to  various,  uses  on  the 
average  farm. 

Clovass. 

A  meeting  was  held  on  19th  September.  A  committee  was  elected  to 
purchase  seeds  to  grow  vegetables  for  an  exhibit  at  the  next  Eichmond 
River  A.,  H.,  and  P.  Society's  show  at  Casino. 

A  lecture  on  Ayrshire  cattle  was  given  by  Mr.  D.  W.  Cowan. 

Ayrshike  Cattle. 

Mr.  Cowan  said  that  Ayi'shire  cattle,  as  an  improved  breed,  had  only  been  known 
about  100  years.  Three  of  the  main  points  for  a  good  milker  were  large  wide  hips,  a 
well  marked  escutcheon,  and  a  loose  yellow  skin.  The  ribs  should  be  well  sprung,  with 
a  good  straight  back.  The  cow  should  be  high  behind  and  low  in  front,  and  should  have 
short  fine  legs.  He  further  stated  that  he  always  found  the  Ayrshires  good  tempered 
and  easy  to  handle,  also  that  the  cows  milked  well  until  they  were  12  years  old.  He 
had  found  that  the  Ayrshires  crossed  best  with  the  Durhams,  but  he  believed  that  it 
was  better  to  keep  them  as  pure  as  possible. 

Departmental  Note. — The  Herdmaster  of  the  Department  points  out  that  a  good 
dairy  cow  often  gives  the  appearance  of  being  high  behind  and  low  in  front  on  account 
of  the  pelvic  arch  being  rather  pronoimced. 

A  lecture  on  dairying  subjects  was  given  by  Mr.  0.  C.  Ballhausen,  Dairy 
Instructor,  on  15th  October,  and  was  greatly  appreciated  by  the  large  number 
of  members  present. 

Cordeaux-Goondarin. 

A  well-attended  annual  meeting  was  held  on  23rd  October.  The  election 
of  officers  resulted  thus: — Chairman,  Mr.  H.  E.  Cowain;  Vice-Chairman, 
Messrs.  Woodyatt  and  Murphy;  Treasurer,  Mr.  R.  J.  Fishlock;  Hon. 
Secretary,  Mr.  G.  H.  Walker. 

It  was  decided  that  the  branch  be  represented  at  the  Primary  Producers' 
Conference  in  Sydney  under  the  auspices  of  the  Royal  Agricultural  Society. 

Cotta  Walla. 

At  a  special  meeting  on  4th  September,  Mr.  R.  N.  Makin,  Inspector  of 
Agriculture,  delivered  an  address  on  methods  of  increasing  the  yields  of 
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-crops.  The  attendance  was  not  large  owing  to  incU-incnt  weather,  but  those 
who  braved  the  elements  were  rewarded  with  a  very  interesting  lecture,  of 
which  the  following  notes  were  taken  : — 

Methods  of  Increasing  the  Yields  of  Crops. 

One  method  of  increasing  the  yields  was  by  placing  in  the  ground  suitable  plant  food; 
the  chief  elements  required  by  plants  were  piio.sirliates,  nitrogen,  and  potash;  and  as 
plants  took  their  food  through  tlie  roots,  the  food  must  be  soluble. 

The  usual  method  of  adding  phosphates  to  soil  was  by  a^jplying  superphosphate.  This 
consisted  of  a  rock  found  in  the  Pacific  Islands,  which,  after  being  ground  fine,  was  treated 
with  sulphuric  acid  to  make  the  phosphates  soluble.  Bone-dust  was  also  used  with 
advantage,  and  a  mixture  of  ecjual  parts  of  each  was  recommended. 

To  add  nitrogen  to  a  soil,  suli)hato  of  ammtjnia,  nitrate  of  soda,  or  dried  blood  might 
be  applied;  but  all  these  manures  were  very  e.\i)ensive,  and  it  was  doubtful  if  the  yields 
from  crops  other  than  those  required  for  green  fodder  purposes  would  warrant  the  expense. 

Another  method,  and  one  that  would  be  applicable  to  this  district,  was  the,  ploughing 
in  of  leguminous  crops,  such  as  clovers,  lucerne,  vetches,  peas  and  beans.  These  ])lants 
had  special  means  of  securing  nitrogen  from  the  air,  and  had  small  growths  on  the  roots 
which  stored  up  nitrogen.  Another  great  advantage  of  jjloughing  in  leguminous  crops 
was  that  the  humus  or  vegetable  matter  made  heavy  soils  more  friable  and  mellow,  that 
it  kept  sandy  soils  cool,  and  increased  the  water-retaining  capacity  of  loose  soils. 

Potash  was  unobtainable  now,  for  it  was  a  German  product;  but  probably  after  the 
war  supplies  would  be  forthcoming,  for  there  were  huge  deposits  in  France,  jjarticularly 
in  the  provinces  of  Alsace  and  Lorraine. 

In  potato  experiments  on  the  coast,  the  best  results  had  been  obtained  with  Po  mixture 
(four  jjarts  superphosphate  and  one  part  sulphate  of  potash).  The  mixture  P7  (equal 
parts  of  superphosphate  and  bone-dust)  was  a  good  manure  for  liay,  maize,  and  potatoes, 
for  if  was  a  combination  of  quick  acting  and  slow  acting  manuics;  superjjhosjjhate  was 
readily  available  for  the  plant,  and  gave  it  a  good  start,  while  bone-dust  was  of  benefit 
in  the  later  stages  of  growth.  Artihcial  manures  gave  best  results  when  the  soil  was  well 
drained  and  well  aerated ;  dry  seasons  were  against  manures,  as  moisture  was  necessary. 
It  was  always  noticeable  that  even  if  manures  did  not  increase  the  yield  the  crop  included 
a  larger  proportion  of  saleable  potatoes.  Excellent  results  were  obtained  on  the  iSouth 
Coast  by  ploughing  red  clover  in  with  potatoes.  Mr.  Makin  hoped  it  would  be  given  a 
trial  in  this  district.  Reference  was  also  made  to  the  marketing  of  potatoes,  and  members 
were  urged  to  give  careful  consideration  to  classing  and  grading.  The  advantages  of 
marketing  their  produce  in  as  attractive  manner  as  possible  were  also  pointed  out. 

Cunningham. 

A  demonstration  and  lecture  was  given  to  members  of  this  branch  on 
30th  September  by  Mr.  J.  W.  Mathews,  Sheep  and  Wool  Expert. 

Mr.  Mathew^s  intimated  that  the  State  Committee  which  was  handling  our 
wool  had  taken  exception  to  the  manner  in  which  small  clips  were  being 
placed  before  the  appraisers,  and  it  was  in  the  interests  of  growers  that 
such  a  state  of  things  should  terminate.  A  Merino  whether  was  shorn,  the 
fleece  correctly  picked  up  and  ])ut  on  the  sorting  table,  and  the  wool  classed 
and  graded. 

The  visit  and  the  demonstration  were  both  liighly  appreciated  by  members. 

At  a  meeting  on  15th  October  a  paper  was  read  by  Mr.  H.  J.  .Middleton. 
junior,  of  which  the  following  is  a  portion  : — 

Fallowing  on  the  Farm. 
Before  fallowing,  it  is  advisable  to  stock  the  land  as  heavily  as  possible,  in  order  to 
get  all  profit  there  is  to  be  had  from  the  vegetation  on  it  before  jjloughing.  It  will  bo 
necessary  to  know  what  weeds  have  to  be  <ontended  with.  The  three  main  pests  in 
this  district  are  sorrel,  thistles,  and  black  oats,  and  it  will  be  necessary  to  i)repare  the 
land  in  such  a  way  as  to  deal  most  effectually  with  these.  Assuming  that  the  land  to 
be  fallowed  has  been  under  cultivation  for  a  number  of  years,  it  will  probably  be  infested 
with  sorrel  and  black  oats. 
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Now,  as  the  latter  will  not  be  showing  to  a  great  extent  when  fallowing  begins,  the 
time  to  commence  fallowing  will  depend  ui^on  the  stage  at  which  the  sorrel  is.  So  that 
the  greatest  quantity  of  it  may  be  killed,  ploughing  should  be  left  until  the  sorrel  is- 
in  flower.     At  this  stage  all  plants  are  more  easily  killed  than  at  any  other. 

The  land  should  be  ploughed  to  a  depth  of  at  least  5  inches,  and  7  inches  if  possible. 
The  more  deeply  the  soil  is  worked  the  easier  it  will  afterwards  be  to  deal  with  it.  Deep 
cultivation  retains  the  moisture  and  gives  a  greater  depth  of  sweetened  soil.  A  plough, 
that  packs  the  soil  well  and  makes  a  nice  even  ridge  with  every  furrow  should  be  used. 
The  beneht  of  these  small  ridges  is  that  they  can  afterwards  be  harrowed  across  the 
ploughing,  making  a  nice  smooth  surface  which  will  retain  moisture.  Supposing  that 
the  land  has  been  ploughed  as  described  above,  the  next  step  will  be  to  consider  when 
it  should  be  harrowed.  In  most  seasons,  about  three  weeks  afterwards  will  be  a  long 
enough  interval  before  harrowing.  Of  course,  where  fallowing  is  being  carried  on 
extensively,  it  will  be  impossible  to  adhere  to  this  rule.  By  harrowing  fallowed  land 
the  farmer  is  able  to  kiU  a  lot  of  small  weeds  and  any  sorrel  or  oats  that  are  not  firmly 
in  the  soil.  Harrowing  should  always  be  done  across  the  previous  working,  no  matter 
what  it  was. 

The  fallow  can  now  be  left  rmtil  just  late  enough  to  allow  it  to  be  worked  once  before 
harvest.  It  is  desirable,  if  possible,  to  allow  the  surface  of  the  fallow  to  become  hard 
before  the  fii"st  working  takes  place.  This  causes  a  cloddy  surface,  and  prevents  the  soil 
from  becoming  too  fine  when  broken  up,  for  that  means  much  working  aftei wards. 

Disc  implements  are  beyond  doubt  the  best  for  the  first  working,  preferably  a  disc 
cultivator.  Disc  imjjlements  have  this  advantage  over  all  others — that  they  move 
absolutely  eveiy  bit  of  the  soil,  whereas  other  impalements  always  leave  a  small  cone 
between  the  teeth.  Thistles  cannot  be  efiectually  dealt  with,  except  by  a  disc.  They 
are  straight-rooted  plants,  and  spring-tooth  cultivators  will  run  each  side  of  the  strong 
roots.  Sorrel  is  chopped  to  pieces  and  its  rope-like  roots  are  well  separated  by  the  use 
of  a  disc. 

By  October  or  November  the  growing  crops  elsewhere  on  the  farm  will  require 
attention,  and  the  fallows  will  for  the  time  being  have  to  be  left.  Any  weeds  that  come 
up  after  this  can  be  kept  in  check  by  sheep  and  turned  to  good  account  instead  of  being, 
allowed  to  dirty  the  soil.  After  the  disc-cultivating  the  u)il  will  be  in  rather  a  rough 
state,  and  should  be  worked  again  as  soon  after  harvest  as  possible,  so  as  to  again  disturb- 
the  sorrel  before  it  can  become  established  afresh. 

The  next  working  will  be  with  the  spring-tooth  cultivator,  with  narrow  shoes,  so  that 
the  working  may  be  deep,  again  disturbing  sorrel  that  has  not  been  killed  by  the  disc. 
All  thistles  will,  of  course,  easily  be  killed  by  the  first  working  with  the  disc.  The 
spring-tooth  cultivator  has  many  advantages.  The  first  is  that  it  brings  the  clods  to 
the  surface  and  leaves  a  fine  bed  underneath.  Sorrel  and  other  weeds  will  also  be 
brought  up,  where  they  will  be  quickly  killed  by  the  hjt  sun.  The  number  of  times  that 
fallowed  land  has  to  be  worked  will  depend  to  a  great  extent  on  the  weather  conditions. 
In  dry  seasons  weeds  are  much  easier  to  kill  that  in  wet  ones,  for  the  simj^le  reason  that 
dry  soil  will  not  permit  abundant  growth.  Assuming  now  that  the  soil  has  been  worked 
until  all  weeds  are  practically  exterminated,  it  should  be  in  very  good  order  for  sowing. 

It  is  absolutely  useless  to  work  fallowed  land  when  in  a  wet  state;  wheie  there  is  sorrel, 
the  drier  the  weather  the  better,  the  roots   being  easily  killed  when  exposed  to  the  sim. 

Black  oats  are  altogether  different,  and  will  not  germinate  to  any  extent  except  in 
the  cold  months  of  the  year,  or  after  a  big  fire  has  gone  over  them  in  the  stubble.  In 
fallowing  land  for  black  oats,  it  will  be  necessary  to  plough  in  June  or  July,  and 
afterwards  to  work  the  surface  whenever  the  oats  have  come  up  thickly.  A  combi- 
nation of  oats  and  sorrel  is  an  impossible  job  to  tackle.  What  kiUs  one  will  make  the 
other  thrive.  Crops  sown  on  fallowed  land  can  easily  be  picked  out  from  all  others 
sown  in  the  usual  way,  and  will  as  a  rule  show  a  profit  of  75  per  cent,  more  than  ordinary 
methods. 

Dural. 

On  4tli  October  a  meeting  was  held,  thirty  persons  being  present.  An 
interesting  lecture  was  given  by  Mr.  A.  A.  Ramsay,  Assistant  Chemist,  on 
manures,  a  resume  of  which  is  as  follows  : — 

The  Use  of  Manures. 

After  dealing  exhaustively  with  the  food  requirements  of  various  plants  and  the 
conditions  necessary  for  its  assimilation,  Mr.  Ramsay  undertook  the  answering  of 
questions.  Quite  a  number  were  asked,  and  the  replies  given  supplied  just  the  infor- 
mation most  needed  by  those  present. 
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In  answer  to  a  question  why  it  was  that  citrus  trees  would  not  thrive  on  ground  from 
which  old  citrus  trees  had  been  removed,  Mr.  Ramsay  explained  that  after  a  tree  had 
been  planted  for  some  years  a  toxin  was  produced  in  the  soil,  which  had  a  poisoning 
•effect  upon  the  tree,  thus  rendering  a  change  to  another  variety  necessaiy.  It  was  also 
pointed  out  that  the  toxin  that  was  injurious  to  citrus  trees  might  have  no  ill  effect  on 
trees  of  another  siiecies. 

This  explanation  was  of  special  interest,  as  it  is  well  known  in  this  district  that  to 
plant  citrus  on  old  citrus  ground  is  just  courting  failure.  Summer  fruit  trees  do  well 
•on  old  citrus  ground  and  vice  versa. 

Mr.  Ramsay  also  pointed  out  that  certain  manures  had  a  counteracting  effect  upon 
certain  toxins. 

In  answer  to  a  question  on  green  manuring,  the  lecturer  stronglj'  recommended  this 
practice  of  restoring  humus  to  the  soil,  and  ad vi-cd  the  growing  of  crops  that  suited 
the  soil  and  climate  best.  There  would  tlieti  be  no  great  depreciation  in  the  effectiveness 
of  manures  should  dry  weather  follow  after  sowing.  Rain,  of  course,  was  necessary 
to  render  the  manure  available  to  the  plant  or  tree.  To  the  question,  ""  If  super- 
phosphate was  sown  in  a  dry  time,  would  it  revert  to  the  insoluble  form,"  the 
-answer  "yes"  was  given. 

The  urgent  need  for  potash  supplies  was  dealt  with,  and  Mr.  Ramsay  stated  that  he 
feared  that  no  potash  would  be  available  until  after  the  war.  Potash  could  be  obtained 
from  seaweed,  but  the  undertaking  involved  the  expenditure  of  too  much  capital,  unless 
some  specific  guarantee  was  given  with  regard  to  the  maintenance  of  the  jjresent  price 
of  potash.     This  district  was  deficient  in  potash  in  the  soU. 

Information  was  sought  as  to  which  was  the  better  manure  from  the  unit  value 
standpoint,  sulphate  of  ammonia  or  nitrate  of  soda.  After  working  the  matter  out  on 
the  prices  given,  the  lecturer  declared  in  favour  of  the  former  according  to  the  unit 
value. 

For  the  forcing  of  the  crop  on  summer  fruit  trees,  nitrate  of  soda  was  recommended 
in  preference  to  sulphate  of  ammonia,  because  of  its  quicker  action. 

Glenorie. 

The  annual  meeting  of  members  was  held  on  31st  August,  and  there  was 
a  good  attendance.  The  election  of  officers  resulted  as  follows  : — Chairman, 
Mr.  F.  A.  Nicolson;  Vice-Chairman,  Mr.  E.  King;  Hon.  Secretary^  Mr.  J. 
Hutchinson. 

Two  new  members  were  enrolled. 

A  meeting  was  held  on  26th  October,  when  discussions  took  ])lace  on 
Black  Spot  in  oranges,  the  high  price  of  fodder,  the  cause  of  the  light  crop 
•of  apples,  &c. 

Holbrook. 

A  meeting  was  held  on  25th  September,  and  a  lecture  given  by  Mr.  J.  "W. 
Mathews,  Sheep  and  Wool  Ex])ert,  entitled  "  Sheep  :  the  Broods  suitable 
for  the  District." 

Kellyville. 

On  5th  October  a  meeting  was  held,  eighteen  mcuibers  being  present. 
Ordinary  matters  relating  to  the  work  of  the  branch  were  dealt  with. 

A  demonstration  and  a  lecture  were  given  by  Mr.  W.  le  Gay  Brereton, 
Assistant  Fruit  Expert,  on  25th  September.  The  demonstration  was  held 
in  Mr.  Boulter's  orchard,  and  consisted  of  the  renovation  of  an  old  "  staggy  " 
lemon  tree,  and  the  thinning-out  of  a  thickly-wooded  orange  tree.  A  visit 
was  made  to  Mrs.  Agnew's  orchard,  and  some  api)le  trees  wliich  were  infested 
with  woolly  aphis  examined.  They  had  been  treated  witli  limo.  and  the 
aphis  showed  signs  of  disa])i)earan('o.  ]\lr.  Brereton  was  of  the  opinion  that 
the  lime  should  be  given  a  furtlier  trial. 
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The  lecture  on  woolly  aphis  at  night  proved  very  interesting.  Mr.  Brereton 
dealt  with  his  past  experiences  in  connection  with  this  pest  at  the  Glen  Innes 
Experiment  Farm. 

A  meeting  was  held  on  4th  November,  eleven  members  being  present, 
when  a  lecture  was  given  by  Mr.  J.  Nutter  on  how  to  make  a  vineyard  and 
to  treat  the  vines.     The  lecture  proved  of  great  interest  to  all  present. 

Lidcorabe. 

A  meeting  of  members  was  held  on  "ilst  October,  about  sixty  members 
being  present.  Matters  relating  to  the  operations  of  the  branch  were  dis- 
cussed, and  Mr.  A.  H.  Jones  was  elected  Chairman,  vice  Mr.  F.  G.  Brown 
resigned. 

An  interesting  and  instructive  lecture  was  given  by  Mr.  H.  W.  Potts, 
Principal,  Hawkesbury  Agricultural  College,  on  pig-raising.  He  described 
the  various  breeds  and  crosses  of  pigs,  and  explained  how  and  what  to  feed 
pigs  on  to  obtain  the  maximum  weight  in  the  shortest  time.  The  diseases 
to  which  pigs  are  subject,  and  the  preventive  and  remedial  measures  to  be 
adopted  to  combat  same  were  fully  explained.  Mr.  Potts  concluded  by 
saying  that  there  was  no  more  suitable  place  in  the  world  than  New  South 
Wales  for  pig-raising,  and  that  those  who  embarked  in  this  industrv  would 
be  amply  rewarded. 

At  the  next  regular  meeting  an  address  was  given  by  Mr.  F.  Walford  on 
the  honey  bee,  in  which  he  both  instructed  and  entertained  his  hearers. 

Some  fine  exhibits  of  flowers  and  vegetables  were  shown  among  the  monthly 
exhibits,  in  which  members  are  again  taking  a  keen  interest. 

Lisarow. 

A  meeting  was  held  on  14th  Oct()])er,  fifteen  members  being  present. 
Delegates  from  Gosford  A.  and  H.  Association  attended,  inviting  this  branch 
to  stage  a  village  exhibit  in  the  district  competition  at  next  Gosford  show, 
to  be  held  towards  the  end  of  January. 

On  10th  October  a  demonstration  was  given  by  Mr.  C.  AV.  Burrows,  Field 
Assistant,  on  clearing  of  land  with  explosives.  The  demonstration  was 
much  appreciated  by  those  present. 

Narellan. 

The  members  of  the  above  branch  met  on  18th  October,  when  discussions 
took  place  on  several  matters  of  interest. 

It  was  stated  that  the  indications  favoured  a  good  crop  of  stone  fruit, 
while  the  vinej-ards  also  Iroked  well,  and  free  from  di-ease.  Peach  aphis  was 
said  to  be  troublesome  in  places ;  it  could  be  controlled  with  tobacco  wash, 
provided  it  w^as  thoroughly  and  frequently  applied  with  a  good  pressure. 

The  disease  die-back  was  reported  to  be  much  in  evidence  this  yeai-,  many 
trees  that  had  been  highly  cultivated,  and  that  were  growing  splendidly 
last  year,  having  failed  to  start  into  growth  this  spring. 

Inquiries  were  made  as  to  any  experience  with  loganberries.  In  some 
placets  the  fruit  had  proved  profitable,  and  information  as  to  its  suitability 
to  the  district  was  specially  desired  by  one  member-  who  was  interested  in 
the  small  fruits. 

Two  delegates  were  appointed  to  repr-esent  the  branch  at  the  Primary 
Producers'  Conference  in  Sydney. 
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Orangeville. 

The  usual  meeting  was  held  on  14tli  Sei)teinber.  Mr.  Salway  gave  an 
interesting  address  on  horse-shoeing,  giving  his  e.vperiences  in  .shoeing  his 
own  horses  during  a  number  of  years,  and  pointing  out  the  great  saving  in 
cost.  A  general  discussion  took  place  after  the  address,  and  much  useful 
information  was  gaiu'.^d  by  members,  wlio  agreed  that  it  was  advisal)h'  to 
shoe  their  own  horses  if  at  all  possible. 

Penrose-Kareela. 

The  monthly  meeting  was  hehl  at  Penr(j.se  on  12th  October,  when  Mr.  H, 
Teudt  was  elected  Chairman  in  lieu  of  Mr.  .).  Mashman,  deceased.  A 
discussion  took  place  relative  to  additional  facilities  recpiired  at  the  local 
railway  station,  and  it  was  decided  to  ap])roach  the  Railway  Commissioners 
on  the  matter. 

The  annual  meeting  was  held  on  9th  November,  and  there  was  a  good 
attendance.  The  usual  business  was  gone  through,  and  office-bearers  were 
elected  for  the  ensuing  year  as  follows  : — Chairman,  Mr.  H.  Teudt ;  Yice- 
Chairman,  Mr.  0.  Clews;  Treasurer,  Mr.  Y.  S.  James;  Hon.  Secretary, 
Mr.  L.  S.  Pieremont. 

Springside. 

A  meeting  was  held  on  17th  September,  and  eighteen  members  attended. 
A  paper  was  read  by  Mr.  Bo  wen  on  green  manure  for  potatoes.  Mr.  J.  Naylor 
gave  his  experiences  in  connection  with  ploughing  down  a  good  crop  of 
clover.  He  stated  that  at  the  present  time  he  had  a  splendid  cereal  crop 
orowing.    Previous  to  the  use  of  clover  the  field  gave  little  or  no  return. 

Stratford. 

A  meeting  was  held  on  3th  October.  The  business  iiicluded  a  pa]jer  read 
bv  Mr.  T.  Germon  on  poultry  farming,  a  resume  of  wliich  follows  : — 

Poultry  and  Poultry  Farming. 

The  first  thing  in  poultiy  keeping  is  a  good  run  and  a  good  asfect.  This  needs  to  be 
an  easterly  sloping;  ridge,  with  not  too  much  stone.  The  next  thing  requited  is  protectir.u 
from  the  weather.  If  the  site  affords  no  natural  shelter  a  slied  shtaild  Le  provided., 
however  rough.  It  is  not  generally  known  that  westerly  winds  stip  fowls  fiom  laying, 
but  this  I  have  proved. 

In  penning  poultry  at  least  10  square  feet  should  be  alloweti  for  each  six  fowls.  Pens> 
are  a  necessity  if  the"^  farmer  wishes  to  keep  a  distinct  breed. 

The  best  method  in  commencing  poultry  farming  is  to  select  puic-bied  stock,  of  which 
there  are  about  five  breeds  that  he  legaided  as  of  equal  merit,  while  for  egg-jjroduition 
the  White  Leghorn  stands  alone,  provided  the  situation  is  not  too  much  exjosed  to  the 
weather. 

For  open  runs  and  not  much  protection,  the  Black  ()ri)ingtou  will  Le  found  the  best 
layer,  a  good  sett  jr.  and  an  excellent  table  fowl.  Other  breeds,  such  as  Brown  Leghorn, 
Black  Mmorca,  and  Andalusian  aie  to  be  recommended.  The  black  (»ri)ingtrn  pos!-;e.sses 
a  massive  body, deep  prominent  bieast,  with  short  clean  legs,featheis  of  bhjck  witii  a  jjurple- 
green  sheen,  combs  small,  single,  and  upright.  This  bieed  was  ]>. educed  by  Mr.  Cook, 
of  Orpington,  in  Kent.  England,  by  crossing  a  large  Minorca  cock  with  black  I'lymouth 
Pvock  hens,  again  crossing  the  result  with  the  clean-legged  Langshin.  and  bucdmg  after- 
wards by  selection.  The  two  oritjinal  varieties  of  Leghorns  aie  white  and  brown— al 
others  being  made  up.  They  originally  came  from  the  Mediterranean  Coast,  and  aie  all 
of  one  type,  though  differing  "in  minor  points.  They  have  liigh  single  comls,  large  wattles, 
and  white  ear  lobes,  smooth  legs  and  close  plumage.  They  are  non-setters,  and  lay  a 
large  white  egg. 
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A  meeting  was  held  on  2nd  November.  General  business  was  dealt  with, 
including  an  intention  to  increase  the  number  of  books  in  the  branch's  library. 
A  paj)er  was  read  by  Mr.  H.  T.  Perrin,  of  which  portion  follows : — 

Bee-keepino. 

The  first  thing  to  be  considered  in  starting  an  apiary  is  the  locality.  A  site  should 
be  chosen  within  easy  access  of  a  gocd  variety  of  timbers.  In  the  meantime  do  all  the 
study  possible,  and  visit  some  competent  bee-keeper,  and  watch  closely  his  methods  of 
working  the  bees. 

Having  selected  the  hive,  the  next  thing  required  is  a  stand.  Railway  sleepers,  or  wood 
of  similar  size,  cut  in  lengths  corresponding  with  the  hive,  make  excellent  stands.  This 
keeps  the  hive  a  nice  distance  from  the  ground,  and  gives  easy  access  to  the  bottom  of 
the  hive  in  case  spiders  accumulate,  which  they  are  nearly  certain  to  do.  In  nailing  the 
frames,  always  keep  the  V  edge  the  one  way,  otherwise  it  will  be  very  inconvenient,  if 
the  necessity  arises  to  exchange  frames.  By  having  all  parts  interchangeable  much  time 
and  labour  is  saved.  Never  leave  empty  storeys  or  frames  laying  about,  as  they  harbour 
the  b3e  moth.  In  selecting  a  strain  of  bees,  care  should  be  taken  to  select  good  queens 
from  a  reliable  bee-keeper.  Full  sheets  of  comb  foundation  should  always  be  given,  as 
the  hive  will  be  filled  in  much  less  time.  The  time  saved  in  this  manner  will  always  com- 
pensate for  the  extra  cost  of  full  sheets.  In  opening  a  hive  great  care  should  be  taken 
not  to  bump  it.  The  best  method  is  to  gently  raise  the  hive  and  insert  a  little  smoke 
at  intervals;  this  tends  to  quieten  the  bees.  Hives  should  be  always  faced  to  the  east, 
so  that  they  may  get  the  early  morning  sun.  This  is  also  a  protection  from  westerly 
winds,  and  the  bees  further  have  the  benefit  of  the  shade  of  the  hive  in  the  afternoon, 
which  is  very  essential,  as  it  tends  to  keep  the  young  larvae  cool.  Never  allow  young 
brood  to  be  exposed  to  the  sun  on  a  hot  day,  as  they  are  apt  to  perish.  A  good  method 
of  preventing  a  new  swarm  from  leaving  the  hive  is  to  give  them  a  frame  containing 
-eggs  and  young  larvae,  also  sheets  of  foundation  comb. 

Toronto. 

On  1st  October  a  meeting  was  held,  and  demonstrations  on  budding 
of  roses  and  budding  and  grafting  grape  ^^nes  were  given  by  Messrs.  Filmer 
and  Cockburn  respectively. 

A  meeting  was  held  on  5th  November.  The  usual  business  was  gone 
through,  and  a  discussion  took  place  on  summer  pruning  and  spraying. 
Arrangements  were  also  made  in  connection  with  the  forthcoming  show. 

Walla  Walla. 

On  27th  September  Mr.  J.  W.  Mathews,  Sheep  and  Wool  Expert,  visited 
Walla  Walla,  and  gave  a  demonstration  of  methods  of  handling  sheep  and 
wool,  which  was  much  appreciated  by  all  present. 

Wellington. 

A  meeting  of  this  branch  was  held  on  22nd  October,  when  a  paper  was 
read  by  Veterinary-Sergeant  Smith,  in  which  he  dealt  with  the  common 
■diseases  of  horses,  and  made  a  number  of  suggestions  for  their  simple  treat- 
ment. The  paper  was  much  appreciated,  and  the  vote  of  thanks  at  the  close 
was  a  very  cordial  one. 

Windsor. 

The  branch  met  on  20th  September,  when  a  lecture  was  given  by  Mr. 
B.  C.  Meek,  Assistant  Insp actor  of  Agricultui'e,  of  which  a  report  follows  : — 

Potato  Culture. 

The  potato  was  introduced  into  Europe  during  the  sixteenth  century,  but  was  not 
-cultivated  to  any  extent  till  the  seventeenth  centurj'.  As  a  food  it  was  at  first  looked 
■on  with  great  suspicion,  but  prejudice  was  gradually  overcome  till  at  present  it  comprises 
■20  per  cent,  of  the  food  of  Europeans.     So  much  did  the  inhabitants  of  Ireland  become 
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depejident  on  the  potato  for  food  that  the  crop  failures  between  1840  and  1850  resulted  in 
famine.  Statistics  show  the.  value  of  the  world  crop  at  £J0O, 00*  1,000,  of  which  our 
proportion  in  Australia  is  £1,500,000. 

Our  table  potato  is  an  enlargement  of  an  underground  stem,  which  is  short  and 
thickened,  and  is  used  by  the  plant  as  a  storehouse.  The  planting  of  these  tubers  may 
encourage  disease,  for  they  contain  whatever  inherent  weakness  thei-e  was  in  the  original 
plant,  and  deterioration  is  sure  to  occur  if  sec<l  tubers  arc  nuX.  carefully  selected.  The 
plant  in  its  wild  state  ])roduced  many  berries  and  numerous  small  tuijers,  but  selection 
and  cultivation  has  practically  eliminated  the  berries  from  some  varieties,  and  the  tubers 
have  become  fewer  in  iiuud)et  and  larger  in  si/.e. 

In  a  rotation,  potatoes  are  very  suitable  to  precede  mai/.e,  and  in  this  district  when 
planted  early  it  is  a  very  payable  crop,  being  marketed  beiw  een  the  early  Clarence  River 
crop  and  the  main  crop  from  Tasmania  and  the  highlands. 

In  regard  to  the  soil,  the  physical  or  mechanical  condition  is  more  impiutant  than 
fertility,  though  a  rich  soil  with  a  proper  supply  of  humus  is  recjuired  for  the  fullest 
development.  It  needs  a  loose,  friable,  well  drained,  easily  worked  and  perfectly 
aerated  soil. 

Climatic  conditions  in  its  native  habitat  only  give  a  growing  season  of  100  to  110  days, 
so  that  our  highland  districts  are  nearest  to  natural  conditions.  Good  payable  crops  can 
be  obtained  on  the  alluvial  flats  of  our  coastal  rivers,  but  it  is  advisable  to  obtain  seed 
from  a  colder  climate  ;  such  seed  is  freer  from  disease,  and  is  generally  "immature."' 
The  immature  tulier  has  not  exhausted  itself  in  the  production  of  starch,  the  plant 
processes  having  been  interfered  with  by  frost,  and  such  seed  uniformly  keeps  better  in 
store,  and  produces  a  better  plant. 

In  selecting  a  variety,  the  requirements  of  the  market  must  be  consideretl.  A  large 
coarse  variety  with  deep  eyes  may  be  a  good  yielder,  but  the  medium-sized  smooth  potato 
with  shallow  eyes  will  bring  more  per  hundredweight.  Up-to-Date  has  been  the  most 
consistent  general  cropper  for  this  district,  and  Factor  is  a  new  variety  of  promise,  while 
Carman  No.  1  is  a  good  early  variet}'. 

Seed  should  be  spread  out  on  the  floor  of  a  barn,  or  in  the  open,  with  a  thin  covering 
of  straw,  for  a  few  weeks  before  planting,  so  as  to  induce  the  growth  of  short  green  shoots. 
Whole  seed  is  preferable  to  cut  seed,  but  if  diseased  or  "run  out  "  seed  is  suspected,  it 
is  advisable  to  cut  a  piece  ofi  the  end  of  each  tuber. 

The  rows  should  be  2  feet  6  inches  to  3  feet  apart  to  allow  of  free  access  of  air  and 
sunlight,  and  for  cultivation  purposes.  Plant  the  sets  from  12  to  18  inches  apart, 
according  to  moisture  and  fertility  of  the  soil.  The  furrows  in  which  the  sets  are  placed 
should  be  from  3  to  5  inches  deep.  If  the  soil  has  been  thoroughh'  worked  up  prior  tO' 
planting,  the  tubers  will  go  down  into  the  loose  soil. 

The  chief  disease  is  Late  or  Irish  Blight,  which  is  responsible  for  as  much  damage  as- 
all  the  other  troubles  of  the  potato  grower  put  together.  It  generally  makes  its  appear- 
ance in  November,  and  there  is  no  cure  for  it.  Preventive  measures,  such  as  spraying 
three  to  five  times  during  the  growing  season  wdth  Bordeaux  mixture,  can  be  taken.  Clean 
seed  when  planted  in  clean  ground  is  only  subject  to  infection  from  spores  from  affected 
plants,  and  these  spores  on  coming  in  contact  with  the  Bordeaux  mixture  are  destroyed. 
Tomatoes  and  a  few  native  plants  are  also  subject  to  blight. 

The  manure  found  most  suitable  by  the  Department  of  Agriculture,  in  the  absence  of 
sulphate  of  potash,  is  the  mixture  known  as  f  7,  which  consists  i)f  bone  dust  and  super- 
phosphate in  equal  parts. 

In  Europe,  spirit,  flour,  and  other  commercial  products  are  obtained  from  the  potato. 

Woonona. 

At  a  meeting  on  8th  October  a  paper  was  read  on  the  eulture  of  rhubarb 
by  Mr.  E.  Thomas.     The  following  is  a  summary  : — 
Methods  of  Rhtbarb  Culture. 

There  are  two  methods  of  growing  rhubarb,  which  I  have  tried  on  the  South  Coast 
during  the  last  four  years,  viz.,  growing  from  seed  to  obtain  strong,  vigorous  crowns  in 
the  second  and  third  years,  and  endeavouring  to  inciease  the  plants  by  division  of  crowns. 
The  latter  method  I  have  abande  ned,  as  I  found  that  the  rcots  lost  their  vigour  after 
the  second  year,  many  dying  outright.  By  far  the  best  method,  in  my  opinion,  is  growing 
from  seed  each  year.'    It  is  possible  to  get  useful  crops  of  rhubarb  from  seed  to  maturity 
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in  20  to  25  weeks.  This  seeding  should  supply  the  grower's  wants  until  the  seedling 
plants  of  the  following  year  come  into  use,  and  it  is  to  this  method  of  growing  from  seed 
■each  year  on  an  intensive  system  of  cropping  that  I  wish  to  call  your  attention. 

The  plants  do  not  require  a  great  amount  of  sunshine,  and  any  sj)ot  that  is  partly 
shaded  would  suit.  The  soil  should  be  weU  drained,  and  a  good  dressing  of  manure 
should  be  deeply  dug  in.  This  treatment  will  put  the  land  in  good  heart,  and  this  is  neces- 
sary as  the  crop  will  occupy  the  ground  somewhere  about  eighteen  months.  Work  the 
soil  until  a  fine  tilth  is  obtained,  as  this  will  greatly  assist  the  seedlings  along  in  their 
infancy.  Soil  which  is  of  a  moisture-retaining  nature — not  s.agnant  for  want  oi  drainage 
— is  very  good  for  this  crop. 

Having  prepared  the  soil  by  getting  it  to  a  fine  tilth,  sow  the  seeds  in  drills  2  feet  aj^art, 
and  cover  them  to  the  dejoth  of  ^  inch.  See  that  the  soil  is  not  too  dry,  or  it  will  retard 
the  germination  of  the  seed.  Should  the  surface  soil  be  very  dry,  it  is  advisable  to  give  the 
drills  a  good  watering  before  sowing  the  seed.  After  sowing,  make  the  surface  of  the  seed- 
bed firm.  When  the  seedlings  are  in  the  second  leaf  thin  them  out,  leaving  plants  2  feet 
apart.  Those  thinned  from  the  seed-bed  can  be  transplanted,  if  desired.  During  the 
early  stages  of  their  growth  the  plants  should  not  be  allowed  to  want  for  moisture.  When 
the  plants  are  well  established  the  liberal  use  of  liquid  manures  will  greatly  assist  them 
in  coming  to  early  maturity. 

Do  not  pull  stems  until  the  plants  are  well  established.  Many  crowns  are  destroyed 
by  too  early  pulling,  or  by  being  stripped  of  their  stems.  It  is  advisable  to  take  a  few 
stems  from  each  plant  with  a  gentle  twist.  This  is  much  better  than  pulling,  and  will  not 
destroy  the  crow.t  nor  injure  the  loot  system. 

Do  not  let  the  plants  go  to  seed,  or  the  crop  of  rhubarb  will  suffer.  A  mulch  of  manure 
will  gr^a'Iy  n-ssist  yearlii  g  plai.ts. 

Yurrunga  and  Avoca. 

A  very  successful  and  interesting  meeting  of  members  was  held  at  the 
farm  of  Mr.  Masters,  Avoca,  on  19th  October,  for  the  purpose  of  viewing 
experimental  plots  of  grain  and  vegetables  grown  by  Mr.  Geo.  Bisby,  one 
of  the  members.  The  grain  had  been  sown  on  2nd  May,  which  is  very  late 
for  the  district,  yet  the  growth  had  been  remarkable.  Rye  was  6  feet  in 
height,  and  oats  4  feet  to  4  feet  6  inches.  The  seeds  of  most  of  the  varieties 
were  obtained  from  the  Department  of  Agriculture. 

The  consensus  of  opinion  was  that  the  best  varieties  of  oats  for  winter 
ieed  were  Carter's  Royal  Cluster,  Abundance,  and  Big  Four,  and  for  hay — 
Brown  Calcutta,  Algerian,  Lachlan,  Ruakura,  White  Tartarian,  and  Sunrise. 
There  was  also  a  fine  sample  of  Potato  oats,  which  was  free  from  rust.  Special 
mention  was  made  of  the  new  Banner  oat,  which  is  a  very  fine  type,  and  with 
good  flag ;   it  should  be  a  very  valuable  addition  to  oats  in  the  district. 

The  following  wheats  were  grown  side  by  side  : — Florence,  Marquis,  Stein- 
wedel,  and  Thew.  Florence  was  certainly  the  best ;  but  that  may  be  accounted 
for  by  its  being  from  acclimatised  seed  sown  by  Mr.  Bisby.  Thew  looked 
remarkably  well. 

The  barleys  were  represented  by  Kinver,  Golden  Grain,  Standwell,  Gold- 
thorpe,  Skinless,  English,  and  Cape.     The  first-named  looked  the  best. 

The  potatoes  grown  were  Manhattan,  Satisfaction,  Cambridge  Kidney, 
Queen  of  the  Valley,  Southern  Star,  Early  Vermont,  Carman,  Brownell's 
Beauty,  White  Early  Rose,  Early  Rose,  and  White  Elephant;  and  the 
onions — Potato,  Tree,  Early  Yellow  Globe,  Early  Flat  Red,  Spanish  Globe, 
and  Anderson's  Market  Model. 

Parsnips  and  carrots  were  also  included  in  this  splendid  display — the 
growth  of  all  being  as  near  perfect  as  possible.  Some  samples  were  taken 
away  to  be  shown  in  other  localities. 
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LIST  OF  BRANCHES. 


Branch. 

A.lbury      

Baan  Baa 

Balldale    

Bankstown 

Bathurst 

Batlow      

Beckom    

Bimbaya 

Blacktowu 
Bloom  Hill 

fO'Connell). 
Borambil 

Braid  wood 
Brocklesby 
Buckaroo 
Bungalong 

Canadian 

Cardiff       

Carlingford 

Cattai       

Clovass     

Cobbora    

Collie        

Comboyue 
Coobang   

Coouabarabran  ... 
Coradgery 

Coraki       

Cordeaux  Goon- 

darin. 
Coreen-Bixrraja  ... 

Corowa      

Cotta  Walla 

Crudine     

Cumnock 

Cundletown 

Cundumbiil  and 

Eurimbla. 
Cunningham 

DeniUquin 

Dubbo      

Dunedoo  

Dural         

Erudgere 

Fairfield 

Fembrook 
Pordst  Creek 
Garra  &  Pinecliff 
Gerringong 

Qlenorie 

Qrenfell    

Gunning 

Hay  

Henty        

Hillston 

Holbrook 

Inverell    

Jerrara     ... 
Jilliby-Dooralong 
Jindabyne 
Keepit(  Manilla) 

KeUyville 

Kjogle      

Leech's  Gully    „. 
Leeton 
Lidconibe  .. 

Lisarow     

Little  Plain 

Lower   Portland 
Mangrove   Moun- 
taia. 


Hon.  Sec. 
A.  Buchhoni,  Albury. 
P.  Gilbert,  Baan  Baa. 
H.  Elrington,  Balldale, 
J.    W.    Cuuuiiighain,    Brancourt 

avenue,  liaukstown. 
J.  Mclntyre,  Orton  Park. 
A.  C.  Arnot,  Batlow. 
H.  Horsburg,  Bojkom. 
J.  B.  Boiler,  Tantawanglo. 

E.  H.  Lalor,  P.O.,  Seven  Hills. 
C.  A.   McAlister,  Bloom  Hill, 

O'Connell. 
H.  A.  D.  Crossman,  "  Homewood," 

Qulrindi. 
A,  Pagj,  Braidwood. 
J.  Huater,  Brocklesby. 
P.  J.  Crowley,  Buckaroo. 
G.   H.   Pereira,  Grenfell  Rd.,   via 

Cowra. 

F.  W.  Taylor,  Canadian  Lead. 
John  Cockburn,  Cardiff. 

F.  H.  Harvey,  Bay  Koad,  Epping. 
A.  J.  McDonald,  Cattai,  Pitt  Town. 
W.  G.  Cox,  Talham. 

Robert  Thomson,  Cobbora. 

C.  J.  RowcUff,  Cow  Plain,  Collie. 

J.  J.  Dolton,  Comboyue. 

H.  E.  Drabsch,    "  V^  immera," 

Parkes. 
H.  H.  Moss,  Coouabarabran. 
M.  J.  Ke'k,  Black  Trundle  Road, 

Parkes. 

G.  A.  Forrest,  Coraki. 

G.  H.  Walker,  Upper  Crown  street, 
Woltongoug. 


R.  Dwyer,  Corowa. 

T.  A.  Howard,  Colta  Walla,  Crook- 
well. 

F.  W.  Clarke,  Cruiiue. 

K.  J.  Abernetly,  Cumnock. 

S.  A.  Le-iick,  Koseneath,  Cundle- 
town. 

J.    D.    Berney,    Eurimbla,    via 
Cumnock. 

B.  J.  Stocks,  Linden  Hills,  P.O., 
Cuuningham. 

W.  J.  Adams,  jun.,  Deniliquin. 

T.  A.  Nicholas,  Dubbo. 

Geo.  Turvey,  Dunedoo. 

H.  E.  Wickham,  Dural. 

Frank  Hughes,  Erudgere. 

H.   P.   Godfrey,   Hamilton    Rd., 
Fairfield  West. 

W.  Marks,  Yarrum  Creek,  Dorngo. 

W.  Thompson,  Forest  Ck.,Fro^mort 

S.W.  Packham,"  Clifton,"  Pinecliff. 

J.  Miller,  Warrabank,  TooMjooa. 

J.  Hutchinson,  Cattai  Bd.,  Qlenorie. 

A.  A.  Patterson  [pro  tern.),  ureufell 

E.  H.  Turner,  Gunning. 

F.  Headon,  Booligal  Bd.,  Ilay. 
L.  Eulenstein,  Heuty. 

M.  Knechtli,  Hillston. 

Frank  F.  Forste  ■,  Holbrook. 

W.  A.  Kook.Rock  Mount,  Inverell. 

A.  O.  Lane,  Mullengrove,  Wheeo. 

K.  A.  Smith,  JiUiby,  W.tong. 

Sylvester  Kennedy,  Jindabyne. 

J.  B.  Fitzgerald,  Keepit,  via  Manilla. 

J.  M.  Firth,  Kellyville. 

J .  Mariin,   Kyog'e. 

James  Donnelly,  Leech's  Gully. 

W.  J.  Monfries,   Farm  521,  Leeton. 

H.  Lanian,  Martin-st.,  Lidcombe. 

A.  L.  Kelnian,  Lisarow. 

F.  S.  Stening,  Little  Plain,  via 

Inverell. 
W.  C.  Qambrill,  Lower  Portland 
A.  E.  Lillicrap,  Mangrove  Moun 
tain,  via  Qosford. 


Branch. 
Martin's    Creek 

Matcham 

Meadow  Flat    ... 

Middle  Pural   ... 
Milbruloug 

Miller's  Forest 
Miranda  .. 
Mittagong 
[  Moruya 
Moss  Vale 

Narellan 

Narrandera 
Nelson's  PHins 

Nimbin 

Orangeville 
Orchard  HiUs 

(Penrith). 
Parkesbourne  ... 
Peak  Hill 
Penn  se-Kareela 

Pouto      

Pyangle  (Lue)  ... 
Quiker's  Hill  ... 
Kawsouville 
Eedbank 
Riugwood 
Kobert's  Creek... 
St.  Marys 

Sackville 

Sherwood 
Speedwell 
(W.  Wyalong). 

Spencer 

Spriugside  (via 
Orange) 
Stockinbingal  ... 
St.  John's  Park 
Stratford 

Tallawang 

Tallong 

Tangmaugaroo... 
Taralga  ... 

Tathara 

Temoi'a  ... 

Tennyson  (North 

Richmond). 

Thyra-Buualoo  .. 

Tinstha 

loroito 

Ulan        

United  PeelRiv. 

(Woolomin). 

Upper  Belmore 

River. 

Valla        

Wagga     

Walla  Walla     ... 
Wallendbeen    ... 

Walli       

Warner's  Bay 

and  District. 
Wellington 
w  etherill  Park 

Wiiidsor 

WoUuu   ... 
Wdlseley  Park  .. 
VVoonona 

Wyan       

Wyong 

Yarr.imalong    ... 
Yetholme 
Yurrunga  and 

Avoca. 


Hon.  Sec. 
P.    Lauey,    Martin's    Creek,    vi« 

Patersou. 
W.    R.   Crossland,    Matcham,  y\m 

Gosford. 
T.   L    WiUiais,  Meadow  Flat,  via 

Bydal. 
A.  F.  Ilest,  "  Elliceleigh,"  Dural. 

F.  W.  Qollasch   (pro  <<>m.),  Milbrn- 

long. 
A.  J.  O'Brien,  Miller's  Forest. 
S.  J.  Richardson,  Mininda. 
H.  F.  Thresher, Mittagong. 
P.  Flvnn,  Moriiva 
W   G.  Hale.  Moss  Vale. 

G.  J.  Richardson,  Narelian. 
James  Faulkner,  Narrandera. 
M.  Cunnmsrham,  Nelson's  Plaina. 
J.  T.  Hutehinsou,  Nimbin. 

C.  Duck,  Orangeville,  The  Oaks. 
K.    Basedow,  Orchard  Hills,  via 

Penrith. 
8.  W.  McAlister,  Parkesbourne. 
A.  B.  Pettiifrew,  I'eak  Hill. 
L.  S.  I'ierenjont,  I'enrose. 

A.  D.  Dnukley,  Ponto. 
E.  Miskle,  P.O.,  Lue. 

C   Gardner,  Blacktown. 

G.  R.  J.  Hovenden.  Bawsouville. 

J.J.  Cunningham,  Redbanh ,  Laggan 

Wm.  Tait,  Bingwnod. 

J.  W.  Morr.ssey,  Robert's  Creek. 

W.  Morris,  Queen-st.,  St.  Marya. 

Arthur  Manning,  Sackville. 

J.  E.  Davis,  Sherwood. 

B.  Noonan,  Speedwell,  W  Wyalong. 

H   J   Woodbury,  Spencer. 
E.  II.  Selwood,  Spiiugsiile. 

J.  Neville,  Stockinbingal. 
J.  C.  Scott,  St.  JohL's  Park. 
P   H.  Deards,  "  l.och  Maree," 

Stritf  rd. 
Selwyn  R.  Hinder,  Tallawang. 
W.  Snushall,  Tallout,'. 
A.  Thompson,  taugiara  Mines. 
Dave    Mullaney,    Stonequarry, 

Taralga. 
J.  J.  Riley,  Tatham. 
J.  T.  Warren,  "  Chacewater,"  Chel- 

lingtou,  Temora. 
H.  C.  Crofc,  Kurrajong. 

C.  H.  M.  Sni'th  (pro  tern.),  Thyra, 

vi.i  Moama. 
M.  L.  I.evitt,  Tingha. 
J.  Froome,  Knowie  Farm,  Toronto. 
P.S.D.Howarth,Ulan,iiearMudgee. 
C.  J.  MacRue,  Woolomin. 

M.  H.  Hodgson,  Upper  Belmore 

River,  via  Gladstone. 
A.    E.    T.    Reynolds,    Valla,    vi« 

Bowraville. 
E.  Crouch,  "  EstcUa,"  Wagga. 
H.  Smith,  Walla  Walla. 
W.  J.  Cartright,  Wallendbeen. 
C.  T.  Allen,  VValb. 
J.  Raw,  Fuirfax-st.,  Spiers'  Point. 

L  Jurd,  AVarn^-s*.,  Wellington. 

A.  .1.  Hedif.  s,  W-therill  Park. 

W.  H.  Spiiiks,  Winds'U-. 

J.  B.  Aiidersiui.  Wollun. 

J  O.  Downie,  Wolseley  Park. 

H.  Coltman,  Woon'mn 


Edgar  J.  Johns,  Wyoug- 

E.  Hodges,  YarniniRlong. 

F.  Saville,  Yiirruu.(a. 
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Orchard  Notes. 

December. 


W.  J.  ALLEN. 

Cultivation. 
Thosk  who  ploughed  early  a-id  have  cultivated  regularly  and  deeply,  will 
receive  the  full  benefit  this  season,  and  will  find  tliat,  in  spite  of  the  long 
continued  diy  weather,  sufficient  moisture  has  been  conserved  in  the  subsod 
to  mature  good  quality  fruif.  Tiie  cultivator  should  be  kept  going,  and  the 
land  stirre>l  deeply  and  frequently. 

Irrigation. 
Growers  who  can  command  water  for  irrigation  purpose,  are  in  a  fortutuite 
position  at  this  time.  All  trees  and  vines  should  receive  a  thorough  watering 
this  month,  and  again  in  January,  care  being  exercised  to  avoid  watering 
trees  which  are  carrying  ripening  fruit.  This  is  not  advisable  because  it 
would  till  the  fruit  up  with  water  and  spoil  its  keeping  quality.  Water 
should  be  applied  just  before  the  ripening  period  if  possible. 

Diseases  of  Fiuit  Trees 

Black  Spot  of  Apple  and  Pear. — Owing  to  the  dry  season  Black  Spot  is 
little  in  evidence  this  season,  but  the  weather  conditions  may  change  and 
produce  tlie  moist  mug^y  conditions  suitable  for  its  development,  therefore  it 
is  advisable,  in  those  clisti-icts  s-ubject  to  attack,  to  use  weak  Bordeaux 
mixture  with  the  arsenate  of  lead  applications  for  C  dlin  Moth. 

Mildew. — Although  the  season  has  been  unusually  dry,  mildew  is  much 
in  evidence  in  many  districts,  showing  that  wet  weather  is  not  necessary  for 
its  development.     Iron  sulphide  shoidd  be  used  as  a  control. 

Codlin  .ifoih. — The  third  application  of  arsenate  of  lead  should  be  made 
during  this  month,  and  a  fourth  application  in  January.  In  districts  suV)ject 
to  cold  weather  in  the  early  spring,  an  application  will  be  necessary  as  late 
as  February.  In  such  districts  it  is  believed  that  the  first  brood  is  some- 
what late  in  coiriing,  and  that  the  'ate  bro  id  being  unusually  late  does  much 
damage.     All  affected  fruit  should  be  reguUrly  collected  and  destroyed. 

Pear  and  Cherry  Slag. — Wherever  this  pest  makes  its  appearance  the  trees 
should  be  immediately  sprayed  witli  arsenate  of  lead.  It  is  essential  that  all 
growers  should  promptly  exter.ninate  this  pes'' — like  many  other  orchard 
pests  it  has  a  flying  stage,  and  soon  infe-ts  neighbouring  orchards.  It  does 
great  damage  if  not  checked. 

Diseases  ot  Grape  Vines. 

Vine  Moth. — Whenever  the  larvte  of  this  moth  attack  the  vines  they 
should  be  immediately  sprayed  with  arsenate  of  lead. 

Black  Spot. — This  season  has  not  been  favourable  to  the  development  of 
anthracnosp,  but  where  the  vines  were  affected  last  season,  a  spraying  of 
summer  strength  Bordeaux  is  advised,  after  the  fruit  sets,  as  a  safeguard. 
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Mil  leu: — Oidium  is  in  evidence  on  fl'e  vines  in  iiiiuiy  localities,  and  dusting 
with  sulphur  should  be  practised  regululy  until  the  yrapi-s  bej^in  to  mature. 

Doivny  Mildew. — A  close  watch  should  he  kept  fur  this,  as  it  is  very 
contagious,  and  will  spread  i-apidly  tlir<)Uj;h  a  district.  Tf  any  douht  exists, 
specimens  should  be  immediatel)'  forwarded  to  the  Department  of  Agriculture 
for  examiration  by  the  Biologist.  An  immediate  applica'ion  of  summer 
strength  Bordeaux  should  be  made  to  the  vines. 

The  first  indication  of  Dovvny  Mildew  is  upon  the  young  or  green  portions 
of  the  growing  vine— it  is  largely  confined  to  the  leaves.  The  fir.st  indication 
of  the  disease  consists  of  irregular  spots  on  the  upper  .side  of  the  leaf,  yelli>wisli 
in  colour,  the  spores  rapidly  and  almost  simultaneously  develop  on  the  under 
side  of  the  leaf;  later  in  the  season  the  spots  turn  bi'own,  and  daik  (h'pressed 
areas  may  be  produced  on  the  stems. 

Summer  Pruning  and  Thinning. 

Young  trees  require  every  attention,  both  in  keeping  the  soil  loose  round 
them  and  in  thinning  out  useless  growths,  and  checking  e.xtra  strong  leaders 
which  are  running  away  from  their  fellows. 

Summer  pruning  of  young  trees  may  be  done  this  month,  more  especially 
those  it  is  necessary  to  head  back,  such  as  plum  and  apricots.  By  bending 
back  now  the  new  top  growth  has  time  to  mature  thoroughly  and  ripen 
before  the  winter.     All  suckers  from  the  stock  should  be  removed. 

Budding. 

The  r.ew  growth  will  now  have  suflBciently  ripened  to  permit  buds  to  be 
taken  to  rework  other  %arieties  of  young  stock.  Buds  itiserted  now  may  be 
started  in  a  few  weeks,  and  the  tree  formed  or  re-formed  this  .season.  Later 
buds  are  not  started  into  growth  until  the  spring. 

Drying. 
Suitable  drying  varieties  of  apricots  will  be  sufficiently  forward  towards 
the  end  of  this  month  for  processing,  and  as  the  frosts  dt^stroyed  the  crop  in 
many  distiicls,  little  drying  will  be  done,  because  a  strong  market  should  be 
offering  for  fresh  fruit  and  for  canning  purposes. 

Marketing. 

Every  attention  should  be  given  to  the  packing  and  marketing  of  fruit. 
Pack  and  grade  carefully.  There  are  difficulties  ahead  of  th*^  industry,  and 
districts  should  organise  strongly  to  meet  these  difficulties. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


IQIQ 

Society.  xxj±tj.  Secretary.  Date. 

Miranda  A.  and  I.  Exhibition L.  J.  Ennis  ...  Jan.  10,  11 

Albion  Park  A.,  H.,  and  I.  Association  H.  G.  Eraser       ...  ,,  15,16 

Gosford  and  Brisbane  Water  A.  and  H.  Association     W.  Moore  24,  25 

Kiama  Agricultural  Society       G.  A.  Somerville...  ,,  25,27 

Dapto  A.  and  H.  Society  E.James  ...  ,,  31 ;  Eeb.  1 

Berry  A.  Association        ...         ...         ...         ..  ...   W.  Pryor  ...  Eeb.  5   6 

Shoalhaven  A.  and  H.  Association  (Nowra)   ...         ...  H.  Ranch  ...  ,,  13,  14 

Central  Cumberland  A.  and  H.  Assocn.  (Castle  Hill)...  H.  A.  Best  ...  ,,  14,1.5 

Manning  River  A.  and  H   Association  ...         ...  L.  Pluninier         ...  ,,  19,20 

UlladuUa  A.  and  H    Association  (Milton)      R.E.Cork  ...  ,,  19,20 

Coff's  Harbour  and  Di-strict  A.  Society  ...         ...  C.  V^ost     ...         ...  ,,  20,21 

Wollongong  A.,  H.,  and  1.  Association  W.  J.  Cochrane  ...  ,,  20.  21,  22 

Yanco  Irrigation  Area  A.  Society  (Leeton)    ...         ...  T.  H.  Hogan       ...  ,,  25,  26 

Southern  New  England  P.  and  A.  Association  (Uralla)  H.  W.  Vincent   ...  ,,  25,26,27 

Inverell  P.  and  A.  Association J.  T.  Dale  ...  ,,  25,  26,  27 

Dorrigo  and  Gu}'  Eawkes  A.  Assoctation        ...         ...  R   U.  Blair  ...  ,,  26,  27 

Gunnnig  P.,  A.'  and  1.  Society  J.  R.  Turner       ...  ,,  26,  27 

Newcastle  A.,  H,  and  I.  Association E.  J.  Dann  ...  ,,  26,27,28; 

March  1 

Bathurst  A.,  H.,  and  P.  Association S.  V.  Turrell       ...  Mar.  4,  5,  6 

Tenterfield  P.,  A.,  and  M.  Society        R.  S.  Smith         ...  ,,       4*  5*  6 

Bega  A.,  P.,  and  H.  Society      H.  J.  B.  Grime  !..  ,,  ,5,6 

Braidwood  P.,  A.,  and  H.  Association  ...         ...  L.  Chapman         ...  ,,       5,  0 

Tumut  A.  and  P.  Association T.E.Wilkinson...  ,,       5^6 

Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale)  .J.  W.  Kenny      ,.,  ,,  6,  7,  8 

Bangalow  A.  and  1.  Society        ...         ...         ...         ...  W.  H.  Reading  ...  ,,  11,  12 

Cootamundra  A.,  P.,  H.,  audi.  Association...  ...  N.  Gardner  ..  ,,  11,  12 

P.  and  A.  Assn.  of  Central  New  England  (Glen  Innes)     G  A.  Priest         ...  ,,  11,12,13 

Kangaroo  Valley  A.  and  H.  Association         ...         ...  L.  W.  Vance        ...  ,,  12,  13 

Nambucca  A.  and  H.  Association         ...         ...         ...   M.  Wallace         ...  ,,  12,  13 

Tumbarumba  and  Upper  Murray  P.  and  A.  Societ5\..  W.  R.  Figures     ...  ,,  12,  )."{ 

Orange  A.  and  P.  Association   ...         ...         ...         ...  W,.J.  I  Nancarrow    ,,  12,  13,  14 

Blacktown    Branch   of    the   Agricultural   Bureau       R.  H.  Lalor  ...  ,,  13,  14,  15 

of  New  South  Wales. 

Goulburn  A.,  P.,  and  H.  Society  ...  H.  C.  Eraser        ...  ,,  13,  14,  15 

Mudgee  A.,  P.,  H.,  and  I.  Association  E.  J.  Hannan      ...  ,,  18,19,20 

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ...  A.  McArthur       ...  ,,  18,19,20, 

21 

tJobargo  A.,  P.,  and  H.  Society  T.  F.  Kennelly    19   20 

Crook  well  A.,  P.,  and  H.  Society         P.R.Marks         19,20 

'iundagai  P.  and  A.  Society       C.  D.  Asprey       ...  ,,  19   20 

Mac'eay  A.,  H.,  and  I.  Association  (Kempsey)         ...   E    Weeks,.  ...  ,,  19   '/O,  21 

Tamworth  P.  and  A.  Association         ...         J.  R.  Wood         ...  „  25,  26,  27 

Dubbo  P.,  A.,  and  H.  Association        F.  Weston  ...  ,,  26,  27 

Cooma  P.  and  A.  As-o3iation     ...         ...         ...  ...  C.  J.  Walmsley  ...  ,,  26,  27 

Walcha  P.  and  A.  Associatioa   ...  ...         ...  ...  S.  Hargrave        ...  ,,  2o,  27 

Hunter  River  A.  and  P.  Association      ..  ..     E.H.Fountain...  ,,  26,27,28, 

29 

Camden  A.,  H.,  and  I   Society ...  A.  E.  Baldock     ..  Aprir2,  3   4 

Dungog  A.  and  H.  Association...         ...  ..         ...   W.  H.  Green       ...  ,,  2.  3,  4 

Qairindi  District  P.,  A  ,  and  H.  Association  ...         ...   A    Pountuey       ...  ,,  2,3   4 

Batlow  Agricultural  Society       ...         ...         ..  ..  C.  S.  Gregory      ...  ,,  8,  9 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins      ..  ,,  9,  10 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Somer       ...  ,,  15-23 
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